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(57) Abstract: The translation floor reaction horizontal compo- 
nent or translation floor reaction floor surface parallel component 
of a leg type movable robot (1), or the overall barycenter accelera- 
tion horizontal component or overall baxycenter acceleration floor 
surface parallel component of the robot (1) (hereinafter referred to 
as friction force component) has its allowable range set and the tem- 
porary motion of the robot (1) is determined in such a manner as 
to satisfy predetermined dynamic equilibrium conditions. When 
the friction force component determined by this temporary motion 
departs from the allowable range, the rate of change of angular mo- 
mentum around the barycenter of the robot (1) is changed from 
the temporary motion to satisfy the dynamic equilibrium conditions 
while limiting the friction force component to the allowable range, 
thereby determining the motion of the target gait Thereby, not only 
the walking but also running of the robot (1) can be properly ef- 
fected, and a slipless gait is produced. 
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izu^ (&^&:m<DmmwL^mi>^o izfsi^) ^^\z. $e.fc:«. mmm 

m^mo \ztj:^^^iz^M^tirci0m^uEom§sii^m^>xQi^S:^iiL 
20 m^m.^^^t^^t>iz\^x^$k^^. jicDci«, um^^mm^Mo 
^^\zmvxhmmx$>^o au, m^m^w-mmm.M(D±!^izmvx 

_b»!g®*D<. =&J£^2 2CD|£M<Z)faJ^^M;&t5Rt^^®t-§I^^JJCT. 

izfsi^ j::^i,zSrm^f3ia<Dm^i!)^m^-^n^. 
25 mm^Rij^mm^wiMit. m^\:£me<D^^\zmM-^n^o :^mm 
mmxit> Mn^miz^n^BmmKtimMm.^wiM<Dm^ (Pb<« 



wo 03/057423 PCT/JP02/13592 

3 0 

iz. mmm^ts^um^mMiit. mmmizmf^izf^^j;:viz iuff^^m 
mizf3i^u\/^^t> iz) ^^-r§©3&tavi, :iniitmKti>s:mmT^m<D 

Mi h^^'^cDU. ri-u^m\zmmts:m.m. (m<DMm'^<Dmmf3iWim.) 
10 ^mmmr^j^'v^-jis^ ji^mmLTcii^iZiii^mmiz^c^momuit. m 

mmvr:i^'5iz^wmm^^2 2<Di:}^:fy>t'^mmi.. ;k\z^<D^t^mm 

7 (D±mmiz^-r^viz. ^mmm&^2 2 cD*>d>t ^^sniaetbT. 
:kiz^mmm^^2 2 (Dmmou^^mtamm't^mmiz^i^^xf^M^^^ 
2 2 <Dm'^:ij\^<D^^\z^m\^. ^©m, mmm'^x\z-^mmm^^2 
2(7)oi$^(c^»-rsck5 ic^^^ns, Z.Z.X. m 7<JD±©:Eif*» 
20 xitt:>^iqi (fa^:;^fRj) © @m z mp iHii^s^-r cot* > 07(^T© 

m%^n^z^n^Ym:^\p\<DBUzui'is\,mt. m 1 <DTWLm\zm-r^ 
Ym:f3^x(D^nmmmi»^2(o^mm^^<D^»b^^wiim\:^^m\z 



wo 03/057423 PCT/JP02/13592 

3 1 

5i(?5xtt;^ifii^e«, :;^©j10#jjsj#:2 <Dmm^x\z^nmm^^ 2 2 
zMPfi^0Y$iii:3^ioifi:s«> '^(Dmmmmw 2 ©^Js^TJc^i^ifii^ 



wo 03/057423 PCT/JP02/13592 

3 2 

h-fy^i^s ±m(D^t < ±p^T^mizm^^^m:f3^'^v^ji^7i)mm'^y')v 

'VifS.<j5im=Ey')l<Dm^iz}t. n^^noj^}^^t> 0 M'E — ;^ > 

10 ^(D\z-'Wi^'^:^^m^ (^5^) :fjn^i^r:i\tm^:^n^-^mm-^nx 

gMz MP cD^a:e^m/^«J^^t^M■r§ m.^^t>Ki m=^—:^> h 
mfhmitnif^mt^m^ifi^^. vr^iifi-DX. ^(d^^\z. s^^zmp 
(Dw.m^^mm^z^m-^'^^ ii. i^^iS^ibox^-^ > h %^mm\z^ 

15 itt^o 

(.%n^\zmm) \zi,x^< aynfim^x^^^. fib, ^nisj^sn?^ 
PiPi $3 > h©7jc5Pfig:5j.$ 0 \zt^^ots.um^^^-mm\z^^ 

25 -e^SOT?, J0>-rb%a^ZMP^iligg{CbT:fe<i£JS«5^Vi- 



wo 03/057423 PCT/JP02/13592 

3 3 

^miD^M^^hn^ 1 0 - 8 6 0 8 1 ^ 

^ y i7 4 4m) f)^^<D^m iz^<D^^m^x^m-^n^ji^^^ 
m^^T) ^mmizi,^mm±i^^^m\zm^^-r^ti-'^rc\t-wc-r^x 

S;^_h#:^^J^. #tTtC43V>T{*, 2js:^mi^A^CcfcS#M 2 0 0 0 - 
3 5 2 0.1 1 #<DBJ0#lC|Habfc^if|J^^® ::ri < StcS^Ji 
25 #:^#lC~it:§^ii:T*3tt(^ AVi, #111 2 000-352011 



wo 03/057423 PCT/JP02/13592 

3 4 

^{CJ:#:7K¥i03im^i^ST^fcJj--eJS, B ^ ^ ^ ® jSc K 7jc ¥ 55^ 

^^izmx)'^'^mRt!mm^^^mm-^'^'riz (p>i^y h i<D^i^m*L^ 
^m.mmm'^nm^-^'riz). b^^zmp^^d (DmKi3'E—:^> 

;i<D^^izn-^y h 1 <D±i^7K^iQmm^mm^'&^mm^- h 
25 mi^mmm^^KKDmKti7K^sSi^<D^^t^ AFp lt^o msiz^-r 



wo 03/057423 PCT/JP02/13S92 

3 5 

10 mEtj^m.m^tmRijTK^^^iz^mm-^'&'riz. a^zMPs^bo 
mvid^^si:. mBLi3^mm^tmKt}:^^m^^^i}^^'^-r\z. a 

20 *Dii^^^*$ii-'5 AMr «EI 9 Jc:^T^3l©l^^tCf^fflt-«>» 



wo 03/057423 PCT/JP02/13592 

3 6 

. fiP-fe, m^2, 2<DWiii^ (^nA2m, 2m(DW}tim) t 2 4 (D 
mtl^ ('m.'^2 4mRZS'7^-<t^'i-)lFH(Dmtl^) h^mKiZ^^^ 

},Z\t. ±i^mA2 4m<D7K^mm\Z^-oXm±^^m^i0lt. ±#:2 4 

M,2 4m}^mi^<Dmm^^tsmm^h^o ^^mmmmx^t. mm^miz 
20 mK) &L^<r)mm\z^^xu'^y h i i^^^-r ^«&ii:*ft^t> o (Dm^ij(D 
tB*r^e*^i&*^3^^vi J; 5 \znf3:t)n^<Dx. mi^(DmmK)mmiz^^ 

(.^m.m^f:>K> m,^^^<) J^K:^^-^ > h^co^^i:^S;f3 7K¥^ 

ibiz. -^v ^ )\^zrv-y (tu^H (x#) ^i&itfft (zw) ^-^t?^ 



wo 03/057423 PCT/JP02/13592 

3 7 

<i:v\z^mT^o &K^2m, 2 m. 2 4 m^t^M^MJt^T 

MJiai'^2©^^2 2(Dl£®©ttffBf^^^;0^&Bff^CDSEg|75:ttJi:3^ 
Zsup : ^i*jaiMj^f&it{(S:M 

10 z s^vg : mmn j^^m^m 

ZGtotal : ^^fiii^l&Ifi'aff 
Xsup : 3titiH]M;i^7K¥iS:e 
Xswg: jilBlM;^7K¥teg 
15 Xb : ±#:ia/^7K¥&S (MI3^ P r e> Mmfil^ -5 0f^^®mgl/fe'tt:^ 

X Gtotal : ^ #: M 7jc 5|i -gfc g 

mb : ±#:®^M« 
msup : 

mswg : MMM^MM 

mtotal : n7j^>;/h^^g ( = mtotal+ msup + mswg) 



wo 03/057423 PCT/JP02/13592 

3 8 

Fx: mKtiTK^m^ mv<\-simmmKtKDm^i^:^m (xmi) 

5 My : Z M P * t> t3 ©mS:tf^-^ > h (Wiy < \t0^Kt3 ^ — ^ > 
5p2 20^fi:® (S¥ 2 2 CD* €»*^DJ63£J6fcf^^;^C!)&S) i:©^*!! 

it. ±^2 4(D^#:ft{3j^UTafee.3«>^D5e)^de)^nT*5D> — 

^7t> -ttitO^I&XJC^bT^ dX/dt «x© 1 iifia:4J'<£^toU. 
15 d2X/dt2 «X(D 2 Pgm^J-^St^T. b)^*^«QT. ^i5:X;?>tf^^7^j: 

dx/dt f^jift. d2x/dt2 \ti]amm^M^'r^o sitmtjmmm^^f.^^ 

0 1. ^0 2. ^03 T^i^n-S, 

20 

F z = mb*(g+d2Zb/dt2) + insup*(g+d2Zsup/dt2) 

+ mswg*(g+d2Z8wg/dt2) ^0 1 



Fx=mb*d2Xb/dt2 + msup*d2Xsup/dt2 + mswg*d2Xswg/dt2 
25 ^ 0 2 



wo 03/057423 PCT/JP02/13592 

3 9 

My= -mb*(Xb-Xznip)*(g+d2Zb/dt2) + mb*(Zb- Zzmp)*(d2Xb/dt2) 
- msup*(Xsup - Xzmp)*(g+d2Zsup/dt2) 
+ msup*(Zsup - Zzmp)*(d2Xsup/dt2) 

— mswg*(Xawg— Xzmp)*(g+d2Zswg/dt2) 
5 + mswg*(Z8Wg-Zzmp)*(d2Xswg/dt2) + J*d2 S by/dt2 

^ 0 3 

Z Gtotal=(mb*Zb + msup*Zsup + m.swg'^Zswg)/mtotal ^ 0 4 

XGtotal=(mb*Xb + msup*Xsup + mawg*Xswg)/mtotal ^ 0 5 

10 

£J^TfcJb|B«i:tr#t-x;V tliffB AFp. AMp, AFr, AMra)M# 

^IBAFp}^, S: 0 2 }C:fe(.iT. d2Xb/dt2 <£ # <4 « 72 1& ^ it 
Fx (DMiilfi"T?a&'5)&^S, ^^^{CcfcoT^feenSo 
15 AFp = mb --^ 0 6 

ft: AFp ±^Wii3^'^'f)V(D±^nA 2 4mCDMSfc*i^TSo 
WSBAMp n.. ^0 3lc:feViT. d2Xb/dt2 ^ mtfc « 75: ttM «I $ 

20 AMp = inb*(Zb— Zzmp) •••5^0 7 



wo 03/057423 PCT/JP02/13592 

4 0 

WIHAFrtS. ^0 2 iZ^l^^X. d2 0 by/dt2 Sr^'Kfife'ttffiSj ^ ii:;^ 
AFr =0 0 8 

ttriBAMr«, ^0 3tC:feV>T, d2 0 by/dt2 ^ M-^Mf^VfmWj ^ 
fct^O My (OmWl&'V^^^i!}^^. :k^\ZJ:^X7l^lsb ^n^o 
AMr=J —^09 

*^SSJi^§gic:*3its^^^^^B 1 0 0 p h 1 <Dyr:^<Dm^ 

20 tPf^o 

^^^S 1 0 0 fctt, PJj^^;/ h 1 CD 2^3fe*T(^itlfflIMS¥ 2 2 

i LTA:^$n'5 (^-5 ^/Ui^W^figgg 1 0 0 IE g g 36^ e> 
25 ll^n^;^'-i$^*^*2itf)o ^UT. ^^^^^^g 1 0 0 dtlS) 



wo 03/057423 PCT/JP02/13592 

4 1 

5 0 1 2 ~0 3 8 boouiBj-rso mi 

^•rs 0 10 iz:^\^^xmm t ^ o ^zmmit^ ?>f3i owmitf^m 
10 ?!>:viT. s 0 1 2 ^^Ts 0 1 4 {cii^. ^^m^mmiooi^. 

15 ^ mxr^^^ t^\^s 0 3 0 \zmtSo cict?, ±te mt^ o 

S 0 1 8 fcJitf <h^JA^^J t Ttf'iOlZlS^mit'^n. J^V:iT?S o 2 O tCJi 

25 ^2 2 5&«^mb-c*ie>s/icsm®(cfsf^^MWfc^M$-€-s i-^ic. ?t 



wo 03/057423 PCT/JP02/13592 

4 2 

1 6 (Dm^(Dmf)mt> x> a) ^m\z.^m-^i^^m. i o o fc#^e,nfc'b 

#^T©^iliMM¥2 2) CD«;Sfi^^&«^^0^4^^fcM]i£JL'T^|lI 
1 5 <^#MbT. ^m^W ( 1 ^g) {C^t)§^iaJ#JS¥ 2 

10 2 (i^T«2 2L) ®^^^^fig^^®^^{it3on ^m^^o^jtn 

fi!lS¥2 2 (S-e}*2 2R) (^^iS&Mi^^tC^UT. ^IhI^^^J#0 
0^IS<Z)X«i;^|^a (^IhI^^CC)^^0M^¥ 2 2 R CDM=^:3^fSj) 3a.otY 

xnext, ynext E.OZlttllID ( |& H fft HI D ) 0 znext ;^ 

Tibs. e:©J^'&> X$i6>^ifi|, Yitt;^[^fi, 

^n'^n5^j^iaiMs^2 2<z)t&m^nsi, isi Tab -5 „ i^, -^mmm 



wo 03/057423 



PCT/JP02/13592 



4 3 

tzm-t (S^2 2 (Df^^^&«itt^5t^a:gcoM^fiii--iSc^^> a':^). 

g[M^<^S^7K¥®F*3lC*5ttS^S¥2 2 LOffi^:;^ 

10 K)^\:'X)^^m^^^wmmuWi mi 5®x" y" 

2 2 O^flS^^BtM (^^H) 35>e> 2^B<^3l0fliS^2 2 0 

6 D fe^^^/t ^ ^ - ^ § vi^i ^nic^j^:t-'& ±iBo5:^tjaimigm 

20 -C*3ViTfe^Vi„ ^SVWi, v^3 XT^-'f ^ 4 4 75: HOil#Se^©50^ e» 

^^cvi-es 0 2 2tc:Ji^^. ^^^sK^a 1 0 0 4'lHi^^tc^< iKS 



wo 03/057423 PCT/JP02/13592 

4 4 

(Hi # ^ CD S 6<j ;^ ^ ^ ?^ ^ }i ^ m ^ ^ 1 1^ — ^ eg <g, „ 



wo 03/057423 PCT/JP02/13592 

4 5 

mmvtm^^M'r^rctt>izm^f^\zi^^^n^h<Di^$> d . 

fii 0 0 i;}-^(^^(Dm^mti-^n^%(D'cuts:^^o 

i^. r^lrj i:^^^ 0 1 3 (c^f J; -5 K:, 2 ^i^Sli p 3^ h 1 
2 4 ©&Md«MS¥2 2, 2 2 (Z)^©?^^ 6 ttHtlfc^iS fnT b ^ 
15 5 c i &lc5l^1-^„ t 2 S^i!iD7i^ y b 1 (;9±#:2 4 

0<&gdmS¥ 2 2, 2 2 (J; 2 2 

20 ^^$nsj:5ic, mwi0S(.^^mmiz\^xmm-^^^'r^j;if>izv^o 



wo 03/057423 PCT/JP02/13592 

4 6 

M2000-352011 -^CDfe® iil^^T^^a 

2t5:^MO^i£j^ti7?S. JI^JS 2000-3520 ll-^CDUl HJg?^ 

?^ M ^ jg ffl -r « ^ -e # § o 

^m^^J- = Ji#:®;S7K¥tee + ±#:M^7K¥ji^/o>0 

•••^5: 1 0 

^IXm^ra- = ±#:H.^7K^&S - -b#:a,^7X¥3l^/' to 0 

-s: 1 1 

Sfc> coo ^abSBf^gcDfiiT 25 D > ^tT^FTf*. #M 2 0 0 0 - 3 5 

^n^^^^xsi^M^^\zmt^^(Dmo^nmn,. i^m 2000-3 

5 2 0 1 1 ^fwlBizE^nTVi^oi?, c c:T«cin{J^±ms.b;^i/i, 
2^^JSJ^^JC*3(riTtt, 2000-352011 ^fc^b^:;^^ 



wo 03/057423 PCT/JP02/13592 

4 7 

mT. s 1 0 0 tc:fe^iT, ^m^^, M 1 mm^m. m 2 j^m^^cD 
¥2 2 ^^j#0jg¥«hia^ mmm(^mw2 <d^^2 ^mm^^^mt 

^m<r> r«o^j, r$|jgsj *^TBf 



wo 03/057423 PCT/JP02/13592 

4 8 

^ jvis^^m\^^x^^r^^tiz^r)^tf)^n^o 

mmmmo^mmm^z^wnr^^^iz^^-^n^. ^ntnu. :km^ 
^m-^mm^w-^±m3^m\t. mm^^/^^ ^-^iz^n^ 2^m<Dmm 

hmm.. mu'Mm^^^nmmmm'hi.<\^:in\znm'^^muM-^n 

5 m^^2 2 ^iii^$itT^M^2 2 <Dm.m<r>ysi\i±m^m-®\zm^^^ 
t^^^<om&^<D^m^ffi:km^^^mmmwkj^(DmA\z^^r^^o 



wo 03/057423 PCT/JP02/13592 

4 9 

25 o^8e)e>tis„ 

m 2 JglHl^^:g0^jiJiIS¥^«^^fl. ^^;^!Ej^^5£jtPi^li^/5^e> 



wo 03/057423 PCT/JP02/13592 

5 0 

0 ^a&S. 



wo 03/057423 PCT/JP02/13592 

5 1 

10 jii^fj: ({tfdtxxy y4^tcfIIJifj:l.O § cfc 5 (cmK:*J^it^^^ 

nti t.w^\:.i^'^^xRif^^^\zu^^^\zt^, 



wo 03/057423 PCT/JP02/13592 

5 2 

torn) hm-cfsinniitfs^^u^^o ±mm}tmKtimu0.^tmt! t<^ 
m(Dm^m amm^m.) t^^^^^s, ±.mm^miz-r^rctbizit. ± 

10 ^n'eti<Dmm\zisif^^i^m^u^y h i <D^mt—mi-^^^^t> \z 

mizmux^mma^^iz^n^m^i^mmf^^mm.oy'^m^^oifrnM. 
(Dv^m^mMvrz±'v. ^(D-^j^m^om-^^. msitimm^^o)^i 
j^iii^^, f^2mmm^^n'en(Dmr^\z^iff^^i^mti^ti^y hi© 

^^r^^tiz^y). mi mm0^nmo:>±^WL>L^mmmmiim i m 

»t^mm.mmhm2mmi^^mm(D^^m>b^m.mmt(Dm^ 0 izrs^^o 
20 ^f^i^. zKD^^iz-r^'Z^f^mitfs:^^. m^it. mimmi^mtf$2m 

itK> vx^mumm\zfs,^^'^fs.m'^\z\%. ^m^^^x ±u^i^m.ik 



wo 03/057423 PCT/JP02/13592 

5 3 

§0 Efi 7 <DM,m(Dmnmti'^^^ti7K^m^WF^Tmm Fxmin, jem 
(omnmfi^mKtiTic^m^^m^mm Fxmax ^^fo citie*®^^:;^ 

5 tai^t* 

^j^^nftum^^^^'oxm^<Du^^y h i f)mmvftmizx u 

^f^^i!)iz.<Dt^^m.mp^izf3:^ ^■o\z, sm^^'^&j^'t^cLtvrco 

miS^ 2 2 tOKO^i^il^JS: jti <Ji. Fxmin "^K - n* 

Fxmin =-ka* ^ :^ it 

Fxmax = ka * ;ti * J^Rr^^lt^^ 

•••^5: 1 2 

20 0 17 <^^lcK:^*¥^K5^^^l£Htt. ^12 {c:b;/t56toTl9:^L'3^s:M 

(ka * At)(DM&A^^ — iJ!' ii: bT|g^T^}^itXfe^V>, 



wo 03/057423 PCT/JP02/13592 

5 4 

^s^^ OD z M p m 51 ^M^-r s z M p flit/-? 7 - $ n ^ , 

10 izmm&^2 2(Df)^i!)^iixmm-r^o i^r^. mmzuF itmmmp^izw 
«b;^ttnt^/d:63^vi, ^:ix. :^mmmmx\it. ^^^^mo^miMm 

mm? (D±^miz^i.rz^^iz. ^mm^^2 2(Df)^^^t^wm^mt 
bT. MS¥2 2 (D^m(Du\,^±^mmm'r^^x^<Dis:m\zm^^^ 
15 "Dizmm-^ti^o 'Aiz. mmzup\t^^m^^2 2 <D^^\zmmi^. 
m&^2 2i!)t^^^^m^Wtizf3i^^x\z'o^jfnzi^mi^> ^<Dm. m 
m^^x^wmSi^2 2 ®o^$#fc@*§cfc-5 ic^5t^nso -^^iz 
^(Dm^. Bi^zMP«, mm<D^^<. :!K<Dmm^^ 2 2 omm^x 

icS^ZMPdt, ^i^MM¥^2 2 (O"Q*$^;0^e»3SJiJ^^2 2(Di)^ii^t. 
lRlO«l3i) E180j;3fc5&5. -€-bT, C<Dg|gZMPm5I©^ 

ti;fi^05i^^js.t;?^M*^z MPfiji/^^^t — ^ ^1 L.T^5fesnSo zkd:^ 
^?fn^©^^j«> mum:^n'7 }f^-^\z^\:'X^ibrzmim.m^^ 

25 S.tK^2lil!i5i^^®^^JlMJ;:jE£:CT^3£^n> Mtfn^o&s«, 5*: 



wo 03/057423 PCT/JP02/13592 

5 5 

m^iz. s 1 1 2 jcji^. ^s^^ 1^(1 mm) <oi^mmm. 
^^j. mm-;f)^^T(D^'D\zn^m-^n^o 

u^. i^mm^<Dim<Dwm. mm. mm^^^±. mi 6<D^^izM 
ib^o tUTb-h. mimm^?^<Dyrm'^nm<Dm:^\z^\,^xmKijmm. 

J^^, ^O^fl^I^J Ts gl 7 IC^-r^ -5 \Z. ^nU^^ 2 2 ©iicMODfa 

\t^M^^^M{yft^Witi^^'D^^mMiz^t>^mm^^^'^\t^<Dmm(o 
mm (m 7 (D&m^mt^i&Mmo^mrmmhv <u^o)m.m(Dmm) iz 
m^'r^(D7!)^m.miy^^o ^rc. s i i o {:::feviTisjjeL^s i s 
20 «ig7) \z^-rEmzup tmn ts ^cdh^^usb^-t^ i:, ^u!^® 

MP5&t^^i«ij£5P2 2 (o^^\zi^mv. 'D^^mm^m\zts.^^x\z'D 
^9Q\zmm^^rvr:immifi. f^m ts tJ^oTv^s^j^^^M* lv^, 

25 {::;iSCT^5£$n'5o -LIB® CTii: < ^^I^^J Ts ^Sr^jtf « S 6 



wo 03/057423 PCT/JP02/13S92 

5 6 

10 0 1 2 CDS 0 1 0;^>>e> S 0 2 2 ^TfC^-r^a;«>tfTf3ti;^^, S02 

15 i^$>^o ^<owm^m<onmit. mi 9 (d^u—^^- hizm-:>x. m 
mmizfff£t>n^o 

mi 9yU-^^-hiZ^\,^XU. jfcr> S 2 0 Ofc:feViT, 

0 mMt:^m) 0wm^m (wmmm ts x(D^m) ^t^jt^n^, 

Tl^t8<h«, -fte^^^:^ t-^co^ik^ <i:^^To 

-aM^^jo^^, m 2 mm^mmmmm&^^mmm\zm^&w-iiLmmm 
5 Wat c^^mm^wmmmmi)^^M.rcmM) ^mm ts st^kb^mm 



wo 03/057423 PCT/JP02/13592 

5 7 

2 4 izM-r ^njs^i^<D±^m»t>^iiLm^) c: .hT^^^ns. 

51, :&.z^umzupmmu. ^n^n. ^ 1 4<^7d-5^-^- hT^^ 

J£¥«lai A ^ ^ - IS C :^ tl S , 

^^Vi7?S 2 0 2 JC*5ViT?0^±#:7K¥&«3S^cr){^M ( f t) ^J!3 S5 
i^ieij Ts T?0_fc#:7K¥^gjS^^M) -eafeS (Xs. Vxs) (XsrzK^^fc 
20 Vxs : 7jC^3^a!) C C: T^^J&'T (Xs, 

Vxs) Ji> ffilcTJcV^d^ -gnj^tf t8I51#^®^^Bttc:^jsC)fc^#^^© 
lRI^JKIil;::fett'5±#:7K¥ft«^m^i£^je)^« (Xs. Vxs) -m 

m. ' mm.t.%7L^\Pi (tfr^tS-iRi). y;^i^ (&;&:55-[r]) ^ gij >£r ^c ^ 



wo 03/057423 PCT/JP02/13592 

5 8 

^^ViT, S 2 0 4 S 2 0 6 JCcfeV^T. Wm (mm Ts) ±i^m 

m^mmm (zs. vzs) iza:mw.itm. vzs mmmm) nt^^m-^n 
10 ^^ns. 

15 + mtimmm<D 2 mm^ 

1 3 

oT. z.n^ om^ti^ ^^m±^m>t^mw.mm^^ib ^ c tj&^-cfr^o 

^-r, Htfffi^ 1 4©S 1 0 4TtS:j£bfc^M:^^it^!fe:^/l 

25 m^^m^ i^<Dmm (mm ts d^e»^^J xe ^x) z^m^-r^^t 



wo 03/057423 PCT/JP02/13592 

5 9 

5 Tcyci <ojmm) i^m^^^iz^^ . i^m±i^M^bmw.mmi)^^ib^n^o 

:k\z. WM±^^W.^W: Zs ^-^if^^rzi^iiZ. ^^^SrffiViT, l^^J 0 

10 

— ^ 1 4 

:k\Z. 2tcmMA*«5fetei^M5p 10-86080 -^^^-^^Igbfc-L^ 
20 (MIHgll 40S 1 0 0 X^^lyfcm 1 Mm^^WM CV^M 

-fits (_h#:iij$) >&«si^$n'5>. Mc^mizu. ^^mmmi^2(Dm&^f 

^ (DMtt 0 sup. 0 swg ©iE^{it(DS^i&<^?a3^^^5 SHif (^PS 
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6 0 

sup, dawg\t. ^m^2 (D±m^<Dm>b\zM'r^Tm'^<Dm>L^<DMm 
^^uai}^?>mmo iz^if^±^m^L^mmiimmu^^y h i <d^^)v^ 

^2 4m, ^nmwi^2m-&.xsmmnM,2m<Dmm.^m^. mibs:o4 

®Zb, Zsup, Zswg \ZRX^ ^Z. tX . ^#:a-C>^it^M (it0 4C0 

zGtotai) ;d^^je>en§, i^, n-^y h 1 (o^Ki m^fs.^'T}v im^^t. 

feet (rio 

AL, Se.(C, R|5S;i 3©l^(DI^|^<£ Ts il^. S[ ^J- »i W ^ 0 



wo 03/057423 PCT/JP02/13592 

6 1 

mf)^mm-^tL. ^(Dm-mm-d^wm (mm ts) ^wm^L-muiSimti^T 
#sn«o $e.ic, ;z(D^ibrcmm mm ts) ^i^m^L-mm.^mtm 

m Ts (c::fett'5M¥teS^# (S 2 0 0 TS^aifcfe©) t£^7!}^i^. a^. 

(i^Kij Ts) ±i^mmi^Lm zs j^^^aisn-Sc i^^j ts iz 

±m^ii>ftmm mm ts) ±i^m'i>mmiiLmtt:^o 4\zmm't^^ 

15 s^fc. mms 2 0 o-v^Mi^Tc^^&m^mcDwm^m^. s2o 

0 ^^fi^^<O^«9)t^^{c:j:i3^^^3t^lfflI®.^^2m2&cXil0^;i^2mC5 
^LT, ^0±#:M^2 2m<D^it5gget_t#:^#;^CO:^^4^§i (S2 

0 0 feL.<f3:^jzg©s 2 0 8 x^3t$n^'fe<D) ±^mm.mm. 

5 m<Di^t». mmm<D^m^m (s 2 0 0 T^jt^n^^x^). u^mi. 
:^±i^7^^^m<Dwmmm cs 2 0 2 l.< tt^jfi© s 2 1 e ^ u < « 
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6 2 

s 2 1 8 If jE^^$nfe*fr©t>co), jim^ibTc^m±ii^mu^m^ 
mizm-ra^moynt-o (m^uwm±i$^^mmm) -^^^^x^^x^. 

15 S 2 0 6 <Dmm(Dm. :;*:Vi-CS 2 0 8 Idii^?.. M'BMm^^^^UiZ^ 

^$n§. J: J5:Hr<*:Wfct*. m^m i 2(ds o 2 2x^mv:^^'^m^ 
(D^mn^ :^ — ^^miz. wm^M ts j&^^s^^wf^&j Te ^x<D^mm 
fc*3ttss^zMP. e^s^-KS^^^ mm± 

m^w^ mmzm^tsyii^^^mm^mo^k^^m^r^^vizs 

mi oco'^'rjv) ^m^^Xs m^Ji^T^w-iiLmmm (x 
s. vxs). jii^mm^mmm izs. vzs) &±#:2 4cd^^ (mm 

Ts) t^Siil^T. ±#:ttS^#^3^^i>C^^f ;i J;oT. ^^J Ts 
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6 3 

i^Tiz. s 2 0 8 <Diigm'^$>^m'Am^iz^^m'^^^^^mm(Dm 
5 M^mi^-rso 

urmmt^h. s a o o f^icfev^x. (Di3J^<t:}6Mf fcn-So 

TK^^aaiSSt', 3^=e£^K^^^nTVi^ (Xs, Vxs) (Eil9(DS2 
10 0 2 b< «^^OS 216*)L/<«S218 T^^^nfe'fe©) dH"^ 
.A^n, ±«|s$&it&S5^S^3, B&SS 2 0 6 TT^iS&Jtaff© (Zs, V 

zs) fj^x-^n^o ^fc. mm±i^mmfkiz}t. &m±^mm^mm 
m mm Ts -vomm^i^mmM). Em±i^mmMmm\zu. ^m± 
^mmf^mmwmm mm ts '^omm±^m$^Mmm) ^rx-t^, 
15 m^-r^t. '^m-r^ z: t<mm^izit^mmu±^mmMmm\t^M 

;^ViT> S 3 0 2 ?&^T S 3 0 4 JdcfeV^T, ^^^^^ffil^KlI k 
^^«^^S^f^^Ji2AMf SS;6iS>0^ (k ^ Ts + Tcyc T -5 /O^ ?g ) d^'fiJ 

fi 1 0 0 (Disim\t. s 3 0 8 izm^. u^^m^^mmm k^Ak tc^m 
^ufe^. s 3 0 4 izm^o 

25 ^i:LT'b^Vi^e>J^, tS^a?&<£MT'5fe2e>fc, Ak^At^O^:^ 
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6 4 

&.Tiz. s 3 0 6 (D^^m^m^Mi)-:f)\^—^>(Dmm^m2 i ^# 
5 mvxmj^-r^. 

^-fEI 2 1 © S 4 0 0 Jc:feViT> ^ — 

i^^j k iz^if^m (^mm 5&^*8e> e>nso $ e. ic:. s 4 o 2 {^cfev^ 

^D^gj&t^^snsi^t, ^Ett (^fc«±^#:#fft) St) 0 ©Militia 
20 ;^ViT?s 4 0 6 icai^s ssi^s:t»«&it^:$^-^iis-r s (P5i?-/hi 

<75iei£;^lRl<Z)tif4:^ t«;^3 <h <D ?p ^ @ i^^lcS ^it D 

ta^n-s, M;^t^H(riHa 1 0 (DK);^#*a^;n^^t>?>MiB 

^0 1 0 4 iifdS-i^^^T. ±wM'bmm.&:mmmii^mii-^n^o -r 

25 ?5:t)"&, 3S:0 1 t^O 4 «i:icJ;tltS, dtI^ h 1 OS^tr J:^^^fiii> 
mmiaTMmiimt}-m^m^<Dm\ZU:^y h l (D:i:#:mfi^m^U75: fe© 
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6 5 

10 

= nn<x- ^\i)\z^n^±wn>l^^umm. 

15 1 5 



= B#^J(k- Ak)i3:fett^±#:a^il^^ii:fi!:B 

+ nn)^\z^n^±W'm>b-^m.m^* Ak 
20 '-^s: 1 6 



^m^n-So :^#:WJC«, ■{?!l;lf^t9Sa0 1 0 ©^:^;l'lC^t)S5S: 0 4 
25 i|gS¥^2:®^^<©^(lI«fij&^^, lai O0D^x;K?>^i^lWIM;^2mRt)^jffi 
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6 6 

2 mRUmmMA 2 m<D^e{iM t , S 4 0 7 l^^ib rz±i^m>b^\S. 

;!>«^86Sns, $e>(C, c:®5l$J6 5^±^W;i^2 4mC[)|&it'feg^S;^± 
i^^^mM<D^^m (S 4 0 4 T^5e$nfeSipJi#:^i^^ 
5 S 4 1 4T^^$n:feiailI (l^^k-Ak) <Dmm±i^mmM) iiii^fo 

^^^i^o^-iuffi), MiH^i^a&fee^ffii^^ (MMoa^t-^aM) (o^m 

;^V>TS4 10{Cil*, MIBig 1 4 OS 1 0 8 U /t^^/^ ^ 
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6 7 

^ Fx ^nFxmin, Fxmax] ^ M ;^ "f , ±#:^^^ jS^:<>t^m^^ 

-^nmmmi 20s o 2 2u^^vftmR-tj^]M,]^^m.m/'^'7 y^-^i^ 

M P S t) co^S:tr^-^ > h ©TK^^rJd'^ 0 J;:-r^) i:, ±#:^ 

^^id«;fc^<iitija^Tb^'5 3S!n5!)^feSo vf^ffi-ox. cnsBfrCfe 
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6 8 

^-r, s 5 0 0 j:i:j3ViT. wmmm ts nt^^mi mm^mco^tp^y^ 

\z:^v^xmRtjmm.^^'fy^$,^nmm'pi.rcf^m ts2 tm^-^n^o 
10 -^ioiz. m2mm^m<^^^m=^^xmimmm^iz^v) , mKtsmm 

^^\^±M^^mML'rcmm$>^^^u^<Dvt^izm^'r^<D7:fim^v\f^o m 
m Tm2 hmmx$>^o ts2 j*. mmwmmn ts t^^, js 

L5 ¥2 2 (Dmm<Dm},t±m-Ammvfti^m7t)^i^-z>^^mm\z^t>^mm$> 

ttriagl 1 4 cos 1 1 0 (C^feViX^^bTt® 1 8C!>@;^ZMPi: 
e:ne><7)I^^J Tm. Ts2. Tm2 <h (D H ^ ^ fjg HJ f § i , Il2i^im^^{c: 

JO ^¥ 2 2 ©HE®® i5t^^^*;&^^|:S&t-?)*T-e<D^S:gtc® S D , ;k\Z^m 

2 2 <D^^\zmw} vp^f^^mm^mm Tm t-r^z. tib'^m.^v^^o 

ZMP*to^5fetc^ft^^7L.:^PW$. ^^J T82 t-rSiltdSM^ 
;5 2<D-fy^:^^t^WmiiLmiiVxm^^2 2 (D <0 :s> ^ 

T^©^sg{c@^f3> ^^{c^itiais¥2 2 (D'p^izi^wjhih&^mm^ 
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6 9 

mm Tm2 tt^ Z. ti!}m^V^^o 

'A\z s 5 0 2 iz^\,>xMmmm (^"^^^i^mm^ ^ -^-(Dm) k j&t. 

^^J Ts j5> & Tm (Dm^rcUmm Ts2 Tin2 (DmiZ^^f)^^^^:fy^n 

5 ^$nSo S 5 0 2 OJ|£y^«S:m)0«YE S T?ifeS;^6> «v S 5 0 4 fcJi^. 

NO-vm^u^vis 5 1 8 fCiit^o 

s 5 0 4T«> n4^y h 1 ©wiHipi^^^t«t^ (Nf^jk - 1 (Dmmvt 

10 S'T ^;fciie>iCig5»ii;^£±#^7jc^jn3iS! atmp d^^je) en-So c^atmp 

^fite^^o^i^^jgt&fflViT. mtEmm k ic;fetts^jti«iM^2 mR 
r)Ciaj«is^2m®f&i£j[in5sm}«f^^8?)e.nst*tc, ^^^^jk c^m) 

4mc^>i&itin3^^*^^86 ens. ^bT, J:n&(^^i6}^*t^MIBS:0 

20 3 tCf^ATS ii^tC, m^OS(DMy. d2 0 by/dt2 & 0 t;i U T ;^ S ^ ^ > 
d2Xb/dt2 {C-O ViTj^< cl <ii J: 0 . ±#:M^7K¥Sn5S^ d2Xb/dt2 
±i$^7K^tamm a imp tVX^tf) ^tl^o i^. ^V) mm^Wltt^'Ey' 

)i^m^^x. g^zMPso (omRtj^E- > h<D7K^0.^^m\z-t^ 
^o/3^±i^7^^mm^atmp ^mm^iz-^i??^^'^iz\^x%^\^^o * 
25 ft, ^mmmmxu. mm±i^mmi!)imjt^mx. mm±ii^^^m\z^^ 
±i^m^MMmm.Ti)^ ox^^r^^> ±#:iEife^r- y^onimmm.^ o\zv 
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7 0 

X ±i^7K^iiQmm oitmv **8e) § cfc -5 }c urco mu. mm±wm^^^ 
5 a^mizhx. ±i^yK^mmm a tmv ^mio^^ey^jv^m^^xj^^ib^ 

(m^^t^O 3(D d20by/dt2 $ 0 tm^^ fc^^ 

UT JilH i l^=^}c±^7K¥initS atmp &^a6-S) J; ^ tc-m « 

^{C. S 5 0 6 ICji^i^, ±#:7K¥in^S*^ atmp ®^'a-<?)I^^J k Id 
fett^m>5;^7ic^^K:«' Fxtmp ^mid^'e^' mi^^Xi^ib Bti^o ^ 
10 HJSJ^MfccfeViTfl, MIBl&:f?#^:x;i/<0^ 0 2 t^T Fxtmp fj^^ 

tb^n^o Ttjit)-^. 1 7 j;oT Fxtmp j&^^se) e>tiSo {ab, 

d2Xsup/dt2 ^.fct)^^ d2Xswg/dt2 J3;^n^n^^J k ^^^ftJP^ 

15 Fxtmp = mb * a tmp + msup*d2Xsup/' dt2 

+ mswg*d2Xswg/'dt2 —^17 

ZLO^^izL'XT^ib^n^ Fxtmp (DM^m 2 3 ^Z^T o m2 3\Z. 
Fxtmp J&^^^K:^7K¥fiK^)-ff^lSll[Fxmin. Fxmax] ;1T S SRi^ * 
20 ^SiT^t* , 

<k-p T^^rSfJ^JK:^*^^^ Fx, ±#0^^- l^©±#^J!Hlii^i8 
j&tJ^COcfc 5 Jd^^^n-S (S 508~S5 16), 

25 Fxtmp > Fxmax S 5 1 0 KlJt^. J; F x J&t^^ $ 
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7 1 

Fx = Fxmax --^ 1 8 

Fxtmp < Fxmint5:^U. S 5 1 2 tCji^> J: 0 F x $ tl 

5 ^. 

Fx = Fxmin —^1 9 

^n&.^> -tySiio^. Fxtmp m.KiJ7K^f^^W^m.m[Fxm.in, 
10 Fxniax]l^tc:#-r §75: e. J^, S 5 1 4 JCii*. J^^e J; D F x ^ 

Fx = Fxtmp •■•S; 2 0 

15 l^^-rtl^Jg'&fc^SViT t)x ;^ViT S 5 1 6 {Cii^^, ^i^lc<j; D ±#7X 

a = o tmp + (Fx - Fxtmp)/ A Fp —^2 1 

iS = (atmp- a) *AMp /AMr -S: 2 2 

20 

r^f^l^. AFp, AMP ^cfcO^AMr «-en-€^nBillH^ 0 6 , 07, 
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7 2 

5 ^ ^\zmKtii!f^^i$,^ Fx ;0^^R:fJ7K¥^^fF^$5ffl (Fxmin, 
Fxmax]^m^(C^;^;^Vi a fClTS ^86 {3, S 5 1 0 »C ^ T « . Fx 
= Fxmax fi^^B^ZU P ^t? 0 ©^-K:^^-^ > h CD :4c ¥ 5^ 0 
iSi^^O\Z. S 5 1 2 tC :fe T Fx = Fxmin 56>oa;^ZMP*foO 

±l2©«k -5 (Cl^Je) e» Fx 2 4 Fx Fxtmp ©tt^Sr 

5!5S:tl7X^^!S^i'fF^$Sffl[Fxmm. Fxmax]35^ e» @ fj; J; 5 M PS (t& 

'5±#7K^jD3illf QJtmp tCJ^SDfe Fxtmp 7&« ff=^ IS ffi [Fxmin, Fxmaxl 
15 FMlC^S^'&tCt^. Fxtmp 7&^^£^^ ^ Fx i;^^, S^t, ±#:Mii^ — 
KO^Jc:a;S±#:7K^irajiScetmp tCJ«;i;fe Fxtmp IS ffl [Fxmin. 

Fxmaxl0±IS?&®;^, %> b < * TIU o ^n^tl Fx 

-en-6n3iM65tC Fxmax. Fxmin (CM^^nSo 4#{;:^ff^^« 
^•t'^'Tf*. SfC, Fxmax=Fxmin= 0 Fx= 0 t fcC S . 

±#Mii^- Ft' J;-:>T^^T-5 Fx 7!)tfF^ieffl[Fxmin, Fxmax]^M 

xf3.\^^'^\z. ±.wm.m=E- Y(oi!iamm.^mm\^rc:Lt\zi:.':>-x^^\^ 

t^mKih"^- h (J; 0#b < Z MP ©0 <^^S:t!^-^ > h 

25 7K^^II&^lMiB^#: 2 . 2 t J:5^-;>t > h^^J-S^bdlViTt^ 
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7 3 

JBA±5&^. ^M}5ii^^^M Ts d> e. Tm CO^^Tfcfi^^J Ts2 e» Tm2 ® 

s 5 0 2 (DmMB^-^^^o'^^^^'^iz\t£k~f<Dmmf)^fft>n^o * 
s 5 1 8 \zm^. ±i^mmMmm.^. mtEmmyifimm ts2 £^t& 

^mnk^^mm ts2 &.mf^^itmM ts T©jit, -e-^-e^^^^^^et^st^j 
10 Ta2'v<Dm.) izm-rrcubo^^i^mmMmmm^B^-^^^mEtj^-^ 

ZS. Z MPrec <i:il{&-r) (D ^ - > ^m^-f ^ o 

z.n\z^i^^xw<T\znmizm.mir^. u^nmii^^mM Tm2 sk^o 
mm(Dmm\t. mm ts2 &.m(Dmm<Dmmiim^f3i<o'v. m^nnis. 

mm Tm -fy^^mm Ts2 ^TtCl, ±#:I5Hg^-l«&fflViT±«:^^^ 

i:, mS**-^ > h iS (k)*AM r i^t^^T^o ^OPF^ 
<) e>^m$n-5 Z M P(k)t^. ^^T^Je) S tlS A Z M P 

25 

A ZMP(k) =- 3(k)* AMr/Fz(k) -^23 
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7 4 

Vrct/i-oX. AMr (D/1i$^->i: Fz( k )(D A ^ - > * o T 

mu±i^mmm.7t=^-^> h zMpmnm (ZMPrec) ^coj; 

#:^^m7U^-;pt > N ZMPiS|^^^^je-rsigEJ;i, AMr fi^^gfct* 

^^^^ © Kr « 3^ ^ 0 its < ^ < X ^ e> T ^ § , 
^ 2 6 iZZUPrec (D—m^^-To 1^2 6T«, ^ © A'iJ'- > 

tb2 ^(orii(Dmm\z^i^^mmzMP /^^->(D^ti^(Dmm mi 8 

/^t^'-XDmiE-^mmizySi^-fy^Bl^^,^, ^2 3 <D a ZUPii:)izZM 
Prec Sf^At-Sd tfoj; 0 

/3 (k) =- Z M Prec* Fz(k)/AMr •♦*S;2 4 

iO 

l^Tc-fy^^X. 31(^^:2 4 T5}^66e.n^i8(k)«, HI 2 7 OD^^Tf^-T <k 

5}::;^^. m 2 7 <DAmx^Th<D}t. mm Ts ^mm Tm ^ 
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7 5 

•^^iT. mm Ts2 i^(D±i$:mmMmm^mm ts 'C(D±i^^mMmm 

— Sfi:$1t^fcJ6, mm Ts 36^ 6> Ts2 ^TO±#:^^^ Jpai^iS CD^^J- 
M3&«0fc:iS:S j:^^, ±^^^^ JniiM A ^ - > ^^jfT S o f^it?'^. 
Tm S^M Ts2 ^TO^rslO /3 ( k ) (Z) ^ {(I (gj 2 7 CD^il^gB® 

m^m mm TBff^^mm Tm ^'vo^wmmmmmm (nn^s 

22©S504-'S51 6 TM^CD cfc 3 &n§) <3D^4i'-|tt (m 2 

mm Ts \z:^\tir:s>±i^mmnmm(Dm) iz- it:mc^miz^^^^\z 

±fBM^^ilS-r'5 ZMPrec CD#?^iiS$ ( Z M P rec 

IS 1 Wm^miZ:^^^ ZMPrec CD-&?^ii|$<£:||l [rJ ^ ^ ± #: ^ ^ 
m7n^-^> h ZMPm#«i#?^i^$ acycl M2SgtsI#^fc 
^^t§ Z M Prec © ^i5 $ B 2 j8llEli^^±#:^#^7n^r— > h Z 
MP|^^^ti#Ji^i« $ acyc2 iz^Sio }^:J3, ^ 2 tsl^^ 43 tj- ^ Z M 
Prec I^^J Tm2 f}^ ^ Te * T OS! ^1 Tig^ $ tl -5 # - > 7? a& 

H$^T,>^ViRgf3 , B#^J Tm t Ts2 t<Dm(Dmm. X^tmM Tm2 i Te 
iz(Dm<ommiZ:^l,^T S 5 1 8 T^Jt^nS ZMPrec /^i$'->«^^D 

M Tm tmm Tm2 © ^J^SIfr L T ^ » 
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7 6 

P^^ffiZMPrec (Dmmi$. (^lUM) ±S3 (Z) t < b /I 7 

'A^^-V S 5 2 2 izm^> MI2^2 4^MViX. I^M k ^ ±IB± 

5 ^Vi^s 5 2 4 t;:ji^)^, DTj^-/ h©MliIl^i^g^^^4I^S8 (l^^Jk- 

5&^S. l<^S■^^:i"^c:±^Mit^- 
H<^iI»!r©^&^-&fc:®'&^c:. (I^^Jk) cDSIiZMP ^^^JS.'T^ 

05 = atmp- (AMr /AMp)* /3 —^25 

15 $ e> s 5 2 8 ±i^7i^^mmmf}^±mota<^ibrz ax^^ 

2 6 J; ^ T^JC) Stl^o 

Fx = mb * a + msup*d2Xsup/dt2 
20 + mswg*d2Xswg/dt2 —^2 6 

±i^7Kw-mmma(DMm^mnT^i^t>r) iz. s 5 i e o^iST^^ij^i/ 
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7 7 

&.±^^. mmkifi^M Ts 35>S Tm (D^^fcUmM Ts2 t)^ & Tm2 (D 

±jc:5^ufe s 4 12 i±^yi(^^nmm.}i±ii^mmnMmm^m^ 

}«>^*- S ^ ^ $ n § T? ir^ . 

BtM Ts. Tm. Ts2 ^^XS Tin2 ^ MI3 ® < b S , ^ 
JO Tm T82 £ 7? O ^ |W <i: ^^J Tm2 e> Te *TC5SSr^1 1 V^T, 

;^*a^^/3 ^^^$iirTt), mKfiii^^^^ Fx J&^l^^lgSI [Fxmin, 
Fxmax]$@;l>5:LiJ:'5fc-r'5feJe)TfeSo Sim-Ttli^. Tm 
Ts2 ^-trOMWiff^^J Tm2i}-^^ Te * T M <i: fd T m^:^3 7jc 
:5 ^^^mmmmt,^-[-^\Zi^^\,^t;i}sb. SSZMP ^^SUOO. J:#:^ 
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7 8 

^fc. mm Ts '7^(D±i$immMmm^mm ts x(D±i^mmMmmiz 

— ^■^-^^ Z: t^^X-fs acycl <h acyc2 ^m—mtVX Cacycl = 
acyc2 tUT). mm Te TO±#:^^:^^ jg^ i ^^J Ts 
5 iiaCiC — gfi:^ii-;5cfc "5 acycl ^,itJ? acyc2 CD ffi ^ b T t> ^ (^i c 

2 1 © s 4 1 4 \zm^. S 4 1 2 -e5l^ae>fc±#:7K^jDMg^ 

M'Am^r^ (mm Ts fi'^^m^mmii^'vmmMii^t^) ^:<^l^cJ;D 
mm Ts :^-^?>m^mmk^-vmmmm'r^) utiz^y). ±'^mmM 
16 £^±©j:t < ia2o©s306 <Dm'^^mmmm^M'i^fjv—^>7!)t 

mff^ntzW:. S 3 0 8 ^^^^ffiB#M k (Dmi^^^^^^-i 

>^-n)\,L kfc^tiiJo^ns, j^t^Ts a 0 4 i3Hf3> s 3 0 4 tc^ 

f^ft^^t^li UTViSS 0 , S306tS308 <7)MS;^^li D jg $ tl. 
S 3 0 4{c:^T^#dt^35rL,;5:<;^t:>fcf>, f ?5:t>-fei^<ffi (l^M Te = 
JO Ts + Tcyc) ^T^^#^^©^^;5«^TL)fc SSlOtCittf, S 

3 1 0 j^^fcse-DTiDM (^^j Ts) ±.^^^mfkiLmn {m%\ 

Ts) -t:fB^S6;fcM^^OJ^« (I^^J Te) Ji-^^^ 

;5 atSSr — Sfe^itS) S T ct 5 f S J?> CD % 0 T S -5 . 
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7 9 

- (um^(om^±i^m^M-iR^?^(Dwm±i^^m^) /Tcyc 

-S: 3 0 



10 -^5: 3 1 

m.7t=E-y<> h Z MPm#MZ MPrec S ±^^^^1 iJOii^ A 

= ^RJS9±^i!^:fl -SIS 2 



25 Ji#^#:^0 2|Sgm^i- = i^^^^iDiig! -^3 3 



wo 03/057423 PCT/JP02/13592 

8 0 



5 + mmju^mmMmm * Tcyc 

3 4 

^m^^^^jc^sv^T^i, mm<Dm< mmzMP ^m&'T^rz 

:7 jfs-r FH (D^-mmm^mmT ^ ^ t.t75im&o\zmm'v^^o 
^ifi^<}^m:t)'DX%. my ^-i —jv FH ^m\:^/'^^-><DMMmm 

25 ^:^@^-ca&s^o 1 , ^0 2, jS; 0 3 Tf^i^^-f a^r^^^ftl^abTV:^ 
•5. b;^d«o T. njj? h 1 {c:^ViTv ^5; 0 1 . ^J; 0 2 . 



wo 03/057423 PCT/JP02/13592 

8 1 

js,(Dy n-'^^- h izu^x^^-^n^^^<D±^m$^MMT&m.i^m c 
10 mmnm ' Mmmiz^^vfsiKfSi^o ■rfsit>t>. 4(c s ±#5^ 

mm<omi!fim^m(Dwm±i^^^mMmmx;&'Dn:m^\z. mt^^Hf^mm 

15 ^i!}^iR^^o:)ni^±i^^^^n\zu-orc<Dx;^^^^^. zo)m^^^3 4 
\zi^AVX'A^^n^. 

20 + ^^m(Disom±i^m^nmm * Tcyc 

■•^3 5 

25 -iK^#<DlDSI±#:^^^i^^ * Tcyc 

-S; 3 6 



wo 03/057423 PCT/JP02/13592 

8 2 

^^^) 

~is.^^<D^m±i^mm^mm * Tcyc 

+ Wm±W^^mMmm * Tcyc 

•••^5: 3 7 

^3 7 i:^^: 3 2 e. triB^c 3 0 m^<on^o 

15 mii^mm ^i^mmMmmmiz-mi'r ^ o izmm ±i^mmM ^WiM-r ^ 
(Dw-mmii)^mm±i^mmMmmm\z-WLT^^'c>\zwm±i^^mM^m 

\tM^ 3 7a, 37b ^#|^c-ri: o \Z^m±-W^^^fklSLXSmm±^^^ 
25 ^:^5i^<£Mtf-rs J;-5 {ci-nt^a:V^o 



5 



10 



wo 03/057423 PCT/JP02/13592 

8 3 

+ Z MPrec tCJ; o ^ ip it © 2 

^ 3 7a 

10 m^imm^^ 

+ Z MPrec J; T%^T« JOJSS© 1 

^ 3 7b 

^37a, 37 h (D^n^n<D:!bmm im<Dm^mm\t. mm 

15 Ts 6> Tm S T TbI <h , Ts2 Tm2 OMm ii ^ ^ti'tirtzmm 

h 1 <D h-^ juommn (^mmmo <DmmM) id^sc^t-r h u ij?^ 



wo 03/057423 PCT/JP02/13592 

8 4 

^±i^^m^izj^X'r^o ^3 7 a. 3 7 b cD-en-6no:&jam 
1 m<^m^\zm^±i^^mMinmm^t. mum 220351 e-vm;^^ 

•€-bT, s;3 7 a, 37 h (D^m±^mmmmm^. ^3 7 a, 37 

5 h <D:^mM 2m(Om^\Z^^ ZUPrec (ia2 60D-^?^J|^©A^~>) 
(D-^mM-^^t^^lktVT (UV. ZMPrec CD#J^A^->©^n 
^©B#5^J?i*e.;6iUse))gJ6^o ^rc. miSgm^^O ZMPrec 
ii5$ acycl iim 2 Mm^S^<D Z M P rec ©#5^;^$ acyc2 Sl^— fittT 
So), -?-n^©7(c^|gi:«:#tfS: 3 7 a, 3 7 b 0Dig3t^@^$^< ;i 

T^^t-^o ^3 7 b©!^«_b#:|g^:^5i^tj:, *^ici?S 

u-^>y h 1 (D^mf)mmt:^tsi^m^^^m^\z\t. ±fE<D^^\zL 

e<J 5fe 86 S H % pT tB -5 . 

02OOS31O (OMa^r^Tb^m, Sl9OS2 10}3ii^9i. ^ 

!o wmizMjs^'t^^wmMmm (ei3iox'", v" , z-j^^^) nf^^ 

M,rcmizmmi'.'-^(Dm.^ (Xe. Vxe) CXe : i^i^±#;7K 

^<i5:®> Vxe : m^±i^7KW-mm)o 

j^viTs 2 1 2 izm3!f.. mm(Dtia<. wm±i^:^W'iiLmmm (x s . 
vxs) iim^±i^7Kw-itmmm. (xe, vxe) iKDm^mm-r^o 
5 (Xs-Xe, Vxs-Vxe) ^ ±i^7i<^^iiLmm.mm^^^m 

H (errx. errvx) tP^^^'o «&IB^^^# § j^fet-jgT^S 



wo 03/057423 PCT/JP02/13592 

8 5 

/O^^^OT, (Xs. Vxs) t (Xe, Vxe) t •if)'^ — ^ X U n 

titans: e»fj:vio m-ox. ±i^7i^^^mmmm^0k^mm (errx, 

errvx) ^ S « t5 >t tl 6. ?^ Vi , * II SS ?^ ^ « , fi^T 
(D^t>iZ. ±i^7i(i^ifLmmmiM^^^mm (errx. errvx) ^J^nSJ^^t 

^viTs 2 1 4izm^. nrnvtz^i^Tia^itLmmmmn^wm^ 

(errx, errvx) . & e> 55> C S^jSll^^ ^ n;t fj^^lSiB {C 25 

fSffl^iS^TSftfe t3 tC> lU^^S^iJ^ (X s H- V X s /-coo) 
10 ^m^^ (Xe+Vxe/coO) iCD^, *5 cfc tK^^iiR^^^ (Xs- 
Vxs/coO) ti^^iRm^^)' (Xe-Vxe/coO) i:0^/i>5^n^ 

S 2 1 4 (OmWrmMiff^N OX$,^ i:^\Z^tS 216 fCiitJo II ® S 2 

15 16 x}t. (X s , Vxs) (DUTStizm^ i:^mmmmx\t 2 o) o^o 

mmi^m (Xs+AXs. Vxs), (Xs. Vxs+AVxs) ffi^M 

$nSo axs, avxs«, ^n^nxs, vxsicmts 

"^n^^i^yKW-^mmmff^^m^mti^x. wias 2 0 s aira^mo^as 

^^mmmi^m (ms i<ox"', y- , z-j^^^) ni^^M^ftm^zw^^ 

Vftm. (X e + AX e 1 , Vxe+AVxel), (Xe + AXe2. V 
xe + AVxe2) 75«^J6e)tlS, dCT, (Xe+AXel, Vxe 
25 +AVxel) (Xs+AXs, Vxs) td** Ji&"r S 

^^^*L. (Xe+AXe2. Vxe + AVxe2) « (Xs. Vx 



wo 03/057423 PCT/JP02/13592 

8 6 

s+AVxs) CcM^&T^j^5^±#:&flii^^it5febTVi§o fS:^. Z. 

mmmm^ (xs, vxs) ti^Tcm^iim-'izmM-rnit^^^o S2 

s+AXs, Vxs), (Xs. Vxs+AVxs) (D^n^rHzMJi^T 

:k^^'vs 2 1 s izm^. (Xs, Vxs) ^^zs^0nTQ.(Di^mmm 

10 M (Xs+AXs, Vxs). (Xs, Vxs+AVxs) (D-'ttl^rUZ 

n'r^±i^7K^i&:mmmm^^^mm^miz. (xs. vxs) <d^a<d 
fc<fcD^fe^$n§, ■rj?c*5-&> (Xs, Vxs) i3^n^<Dn7&<Dmm 

15 ffi{^1t (Xs+AXs, Vxs), (Xs, Vxs+AVxs) (D^tl^ 

n\zM'T^±^7k^iiLmmmm^^^m^iz^'DX. ±#:7K^^a:gB:iK 
Jiiii7i<.^mm^tti^nwmmmi^ (xs, vxs) 

20 ji«i^l^^#m^Srct f3/jN$<-rs cfc^J5:?0^M^« (X s, Vxs) 

(X s , Vxs) iii^M-^tlfH^. S 2 0 6 
S 2 1 4(0*iJSifi^:^dmo<t;^^HID^i±tBLfcMS (S 2 0 6 ~S 

2 1 8 osaa) ;05i^O3i^n§, fsiis. ^Kom-^. ±i^:^^^mmm(D 

25 fffe^lSOaHiH^S (Xs. Vxs) fc^^srsjt#^^®^^^s (S 

2 0 8 ) l^:fefrt'5S 3 0 0 (0 2O#M) © 



wo 03/057423 PCT/JP02/13592 

8 7 

(Dmmi^mm (x s , v x s > ^cmj^ts s 2 o s <Dmmiz:^\,f^ s 3 

1 0 (02 0#fig) l^^^Vfth<D\zmM-^n^, -^L/T. s 2 1 4© 
¥lJ»fi^:^Ji>^YE S (C^j:§i:. ^03gL;P-y (S204) ^^\>fXS2 
5 2 0 fCittfo S 2 0 4 ©Sit) jgL;i/'-:/^g[tt>fet€©itMfc^ 

S 2 2 0 T«, :*:3|5©I0JW^^J 0 (^©^^©J^l^l^iU) ICcfettSiD 

^_h^7fc^^g^s (xo. vo) twmmm 0 iz^n^^m±i^mm 

10 fiSjia? (ZO, Vzo) (h^^NPM 0 fc:fett§*ZI»3Ji#^l^^*3 

(XO. vo) L (ZO, V z 0) MI2ia2 1t^b7t 

S 408*5ctt/fS414i::;feViT, 

15 Nr^Jk=Tcyc (B#M Te-Ts) T ^ § # $ nfc ±#7K^&e3i 

ffi<h±^lf^itlfl:S5ia!i:^. ^tl^tll^^J Tcyc — ^ (TjS: 

tC, :ajS8JbtM^#^:fe J;r;f^3^i!«. I^Mk=Tcyc mm Te-Ts) t? 
20 t#lC^)t$nfc±#:^^^R(CX^i}Pii^*, mm Tcyc 

("Tj^it^-fe 2 a? a 1 j^iu^^) ®^i^iaifc^/Sf s^i^pm 
(®3i©x"', Y'", z'"j^3^3g) i!)^^M.ftm\zmmv:^m\z^M 

:;^i.^if S 2 2 2 fCit^, ^a^W^a^^ft^iW-q [0] ^ s; ^ 
25 86?>tlS. 



wo 03/057423 PCT/JP02/13592 

8 8 

q [0] = XO+VO/cdO —^4 0 

^, ^ft. wm±iif^mm^mmm. czo, vzo) -A^^^m^^wmm 

=^^35^ e>B7tMJC^i^$tl, Jltl;^^ (ZO", VzO") tUT^26e>n 

So 

«^T^<h, (z 0", VzO") m 2mm^m<D^wmm^^ 
10 (iEii5®x", Y", z" m^m) ti-^^M.rcf^2mm^^mm±i^^m. 
&:mmm\z-^i^T\^^^o ^r^. a" co] hm2mm^^<D^wmm. 

mi5(Dx", Y", z" mm^) ^■^^M.r:Lm2mmmm-^m^m 
m^iz—^vx^^^o v^Hf^-ox. z.nB(D&.m^m^>x. czo", v 

z 0") ^^Z^q" [0] ^^mt-Si;^ fcUT'b^Vi, 
15 iU±{Cj;D, mi 2(DS 0 2 4(Dillim. T:/3it>t>M'^^^<DWm^m 
^ ^ 86 s -tf- ^ > S T "T S o 

^viT?. 0 1 2 (o s 0 2 6 fcji^, ^m^^<D^m/'^^ 
^^i^m^^mwiMiz^fsi^^^^'D iZs ^mi^^<D^^m.MA^ ?f^-^TS)t 



wo 03/057423 PCT/JP02/13592 

8 9 

mi0'm^wmmu?^<omA\z'^wii-r^j;:^iz^mm^mmmm&^^mi 

w-i<Lmmmom^m) \zMf^vxn^-^n^o ^oM.i^&^\z},t. ^nm 

^ M.rc'A'Am^m^i^mmm<DmM.iz^^T ^ <i: o \zm^-^ o 
20 wm^t^m&^iiLmmm) 30^^> ^km^^^wmmm^izMm-r^^^ 



wo 03/057423 PCT/JP02/13592 

9 0 

© ffiJI^ 5&^MI3^#^# © liJif ^ ^fl51 ici B,^ L- T o fj: j^t -5 ct -5 

10 mum (^-5VMi±^^#<i&) ^t)K) (Dmm^<DMMWimmh\zm 

15 Dja5£Sn^mH::b^il:^:5:^*llii;0>^MtB^ 6 CO J: -5 fc^^WtciSM?^ 

20 S'r^ «rlB0 1 2 OS 0 2 4 (DBS (^#^^150^JK^ 

019(^3224 T^feAc (ZO V z 0 ") ^SrSf::. 



wo 03/057423 PCT/JP02/13592 

9 1 

^i^m^bmuiiLm^t. s 2 2 4*^^8e);fc;t^^^cD±#iiit&g zo" 

MIB^ 1 3 <i:TB5^4 1 0mm±^M>L^^m&:mmmizi^xT ^ L 

*&iB^ 1 3 <hTiB^4 1 (omm^^m'L-mmitm^^ummizi^xv. 
as: 1 3 i:^4 1 ©K^<&^^j£"r§ j;'5 jc, ^m^m<DmKtimiM.^^/'^ 

20 it* 5. 



25 '-^A 1 



wo 03/057423 PCT/JP02/13592 

9 2 

10 mm^\zi^ux$>^i)^Cit>Mit>rzm.t-t^o MJ£t*^t> 

^^^.iT. S 6 0 8fcit^. mKid7ii^^i^Wmmm[Fxmin, Fxmax] 
(:Sr#:6«J 7jc¥^S^MfWlgffl OD A ^ - > ^m^-r S ^ ^ - 

15 ^) 765, ^^^^omiigiii^§^M2Sgiii#w^iiwi=itjc^^^n^, 
20 ^^Vi-e. seiofcit^^, ^m^^ozuprnm (Mi^^izitzup 

wiM^m&r^/^^ :^-^x. mM(Dmnj^<Dmm^^m) hju M'M^ 

<tt:vts:\f^^v iz. mti&m? \z^-r^iL<m.^-^n^. fatii^. ^im^ 
^<Dzupmm.f)^mm^'^^m-<DzuFmi^izmmvx^:^i!)t^^o \z 

itmtfi^'»^mi^M<o ZMP ^miz—wcT ^ ^ o iz. zmphijia^^ 



wo 03/057423 PCT/JP02/13592 

9 3 

umzMPWiM^K ^^mmmm-fy^^. m'^m^wmo^ zup ^m^-c. 

-So Ji^^^:^«7cW$&l^^ Ta \t. ^^^^ © ^ 2 i^iU^^ ^ 

^(C:*5ttS Ts2 tCffi^T^ 'bCDT^i'So ^tl^<Dmm TsL. Tb 05^^© 
15 -?-tl^n Tm :fec};aJ Ts2 <^l^j£Ofi:^^|S|#-I?*§, 

Ml 2 <Dmmizm'::>X. -tlBCQ r^: < S 0 2 6 JC^-TMS (^lil^^ 

— iS^^j^jgia) ^feffoT^, ^^<;Vi-es 0 2 8 fcii^if., 

20 < ZMPill3lA^P<-^*t^iE$;nS. 

^TS 7 0 0 ^j^T S 7 0 2 \zm^. UBm Z MP /-^ ^ (Dm 

25 S 7 0 2 TJ^. S 3 5 fc^t-:7n— 5^^— h tcSe^T, T CD ^ffl S j&t 



wo 03/057423 PCT/JP02/13592 

9 4 

ODJ^SgJfc*^^ (^V)Mii^mizU. ±#:7K¥^&gilim, -t#:«Jit'ffi«]^;g, 
^m^^i^Sjl^^J Tcurr T * -5 15 jj^ (k ^ Tcurr 

^^nSc j^ViTS 8 0 8 tcil^5»., ^^^^^ffii^Kfj k *t Ak ttJiin 

S 8 0 4 JCMS, 

S 8 0 4 (OflJ|lfi^m?&^N 0'r*^:^-^iC«. ^ 3 5 iZ^Tyu—'^^ 

^^-iS'^&Sfc:. la 6 {c^L;t@^m^;^l&il^^©P#|(iJ k iz^n^ 

^ — iS'O ZMP#iaiA''^^-i<7 ^Stc. HI 7 ^;:^-r g^ZMPflii (iS 
SlgZMPflal) ©I^KiJ k fc:j3tt-5ffl[ (^Hlffi) *^8e>S, 



wo 03/057423 PCT/JP02/13592 

9 5 

^V^TS 9 0 6 \zm^, S 9 0 0 T^J^fc B^^^:^|&E^4>©^|hI 

10 ;o?^m$ti^, !i(Dnmj,t. M:^^\z}:^mmM2 i (ds 4 o e tmm<D 

MSfC J; Off ;&t>tl'5o 
15 'A^^-VS 9 1 0 izm^. '^^^S 2<DS 6 0 8 'C^MhrcmKt!7KW- 

^Vi-e s 9 1 2 ('ii^, mmzMP^m^T^ (mmzupmoiz^ 

Fx ;e»qFxmin. Fxmax] ^ ^ ^ ;^ J: 5 $ tl § . 

^2 1©S 4 1 2(Dmm^mTm2 2<DyU-^^^h(D 

S9i2T}i, Mi^^iz}-^. ^ 3 7 <Dy u — ^^' — hiz^-tMmt>^ff 
5 tDti^, M3 7 (Dyu-^^^ hxit. ^rsioo 0^\,>T. k 
50tM»BEI3 2©S 6 1 2T^JtLfc±^^|^^^7cMK[Ta. Tb] S 



wo 03/057423 PCT/JP02/13S92 

9 6 

itm^^m^) fc«, s 1 0 0 2 *i e> s 1 0 1 4 ^TcDMSiOtiifr^ns. 

S1002?5>6S1014 ^X-(Dmm\t. mm<Dm 22©S504;&^S 

5 s 5 1 6 ^T^MSti^C-ea&^cDT. li£i«?£#iifS-rs, 

S 1 0 0 0 ©J|5fJ»f^m;?J«YESTafe§^^tC«, S 1 0 1 6tC5i^. 

^#^§©^^?C^fc»§MI2EI 2 2 CDS 5 1 8 <i:M;5: 0 , Z 
MPrec ^t. —^mO<Dn^ — > ('rf3it>t>m 2 6 iZ^Ttt^n^ - > 

10 oi^$*^oTafe§A^->) izm^^n^o 'Aiz. s 1 0 1 8;^%es 1 

0 2 6 ^X<DMmi}^frt>tl^o SlOl 8j&^&S10 26*TCD®1|}*, 
t(fS0 2 2©S520 5&ie,S528 STCD^S i 1^ D Tab § ©TigB^ ^ 
#B&T^, S1016-S 102 6 (Dmmx\t. ±-^^#^^^ 

-pt>hZMP^3SffiZ MPrec O l^l^ffi «^ 0 ^j: -5 CD T . S 1 0 

-oX. 0 = O^LX. S 1 0 2 2 . S 1 0 2 4:&aJS 1 0 2 6 ©MacD 
^^^ff^&a J:afcLTfeJ;U, S 1 0 0 0 (D^HJ^f i^^^&t Y E S Tf^ S :^ 
Tf3:fD-^. ±i^mmMm7nmmiTai, ThlXit. -hiacDck^ ^ = 
0 a:;^^ C t^&i S 9 1 2 COMS-efi, -h^^^^^TC^KCTa, 

^mmmmxUs ^m±i^mmi!}^m\Mm^x. &m±i^^miz 
5 }^<DMmmm&^s 9 1 2<Dmmx^^-^n?>±i^^^t»Mmmmti.^. 



wo 03/057423 PCT/JP02/13592 

9 7 

2f6±#:g?^^IS03i^CD|P& fe o T. S 9 1 2 ©SQ-aT ^ tl S 
SD5£l£ t T'^ ^ T? * 5 • 

U±<D^t< I1136®S912 (DiHa^^T b^^. J^ViTS 9 1 4 

5 K:5i». ±|BS 9 1 2 T?^8C>fc±^!^7jc¥in]t^^M?!>:^5^t-5 (^mi^ 
^10^ (^loj k=o) k ST^^Jn^TS) ::i{c:j;t>T± 

i^mwM (i^M k=o) Hf^^nummi^^'v^m-mn't^) ^:^:teioT^ 
±^7j<^>&e (^tufifi) *^^i?)e.ns<, *fc. ±sas 9 1 2T^5e>/t± 

<B,\z^(D±i$immMmm^m'Am^-r^ (^^m^^am (b#^j k=o) 

^ib&tl^o Z.(DS 9 1 4 C!>iaiat^lSI 2. 1 ©S4 1 42iiq3|t<Z)MaT^ 
15 So 

-f — ;n';i/ A k T^fttJiJOP^ns, jifev^-es s o 4 tcM D » s 8 0 4 
^-^^#^t^iir i^TVisiso . S806is808 ©^!aa3?>«iii J3 jg ^ n 

20 So ^bT. s 8 0 4 J::^T^#*^fi^5ib:^< 6, "TJ^c^b^i^Sg 
*TiK^lHl^^<D^^K*^^7brc&, ^34<DS704 

S 7 0 4Tf^. ±Sa0Crt< S 7 0 2 -t?^Je)J'S:4'lsl^^*ie)ffiT®_h«: 
7X¥^e)SS (Xe, Vxe) e. , nis^^Wi:^^ aOlk] (k=Tcurr) 

25 ^^^CViTS 7 0 6 JCJi;?)^. ^[sI^^J^3S^Si[^4)- Q 0[k] t Jg^^^lD^ 

mWL0^^Q." 1 9 COS 2 2 4-e^se)^%(^) <h ©M-c^s/^i^Bt: 



wo 03/057423 PCT/JP02/13592 

9 8 

/^T, 't<Dmi5brcmm^m^^mm errq ii^ff^^mif^ (oj&mom 

S 7 0 S(DmmmM'^^NOX'$>^t^itS 7 1 Oizm^. a = Aa 

p/'^^->\z'^m^<Dmmt:Mxr^BmzMP ^miz. mibs ? o 2 t 

10 ^©IjItCifiO'ttS) ftib\Z. Z M P ^^iET'5fc8&©#JgAiS^~ 

•rf3it>t>. ^^ti:^^m^ff^m.m:^^-t^izfA\,^'t<Dtf3:^mmizisi^ 

ViS, S7 10Ta = Aa<»:'rs®tt. ^«E©iR § |g Z M P 

errq (D^^h^mMir ^ fzibX ^ . 

±m(D^oi,zs 7 1 0 izx. a = A a ti^Tummz MP mm^miE 

S 7 1 0 -^^i*rc^S^lEr^^i^$iTCD±#7K¥fee^a[ (X e 1. V x 

el) ^miz. ^oiR^m^^iz^i,f^mmmm^^<ii[kwm^<D^ 

(MIB^lO) ^^UT^ib^nSo 

f^, s 7 1 0 {ccfevi-r A a f*. ^Hjjij^^-cti, jgntc^^^ns^ 

55 H^moMmti^rc-^K &.r\zmmr^mr}mvmmiz^^Tnm^mm 

errq J&^'J^ ^ < ^ JC^) nx A a ^Mil?' * -fr S <J: "5 tC^ A a S ^ 



wo 03/057423 PCT/JP02/13592 

9 9 

:k^>XS 7 1 4\zm^. /'^^:^'-^^mT aizM't^^M^WL^ 
errq S7 1 4 X^^t^) fc ^ :^ - ^ r Xpl -d fcM^^ ^ & iiT 

10 J^l^i-eS 7 0 2 fcMSa ^UT, S 7 0 8 OflJSlf^:^3&m OT^-SPI 

±iaL.;fcs 7 0 2 ~s 7 1 6 <Dmm'fymy)M^n. s 7 0 s<Dm 

Wt^^-A^Y ESiZ :f3:-orcih^1,Z\t. 0 jg U 7" (S 7 0 0 ) ^ 

^JtT S 7 1 8 \zmtio 

S 7 1 8TJ*. 'lK^lsI^^(0?^iS±#^l§'^^:^^^^©tJ»3±#:^ 

±#:^^^fcja'cJ< ^"^iz. ^m^^<o ±i^mmu7t^- ^ > h zmp 

m^ffi (ZMPrec) (D ^ - > ^ tl § . ;i d T^^f -5 Z M P 

ira3im$^^$itT«b> ^m^^mm^WL^i^ tM'^^^mmmmm^ 
ii(D—^m (s 7 0 8 (D^m ^mi^x^^^^ iz. uBm^zuF 

25 ClOZMPrec MfB^^^^^^MS-em^g b t> © i l^tll 



wo 03/057423 PCT/JP02/13592 

10 0 

m 2 6 iZ^VTcZUFvec (D-^?^/^:^— >lC*3ViT> -^MO^m.^ dfrtl 
5 7 1 8 -e«^ 2 6 Tm :fecfc(CJ? Ts2 S-en-€=n Ta, Th iZM^^ 

%<D ft ^ a 

ii^mmMmm(Dm:ij^M'^^^\zmmz-Dfsi^i^ai}t—m&3iz\t-c^ 

M^-rSt. 1 #^©4'"^© ZMPrec /^r^'-^^ltliNlfCU. 
15 ^^:^)iSi:©M#Sr^a#^t;imJ^(^^;*5:frf Tfe^Viid^ Z M P rec 

/'^^->i!t^y^if^\ziz^<MW}\^m€^mnf)^$>^. 

mi^(^^il< S 7 02T?ZMPrec A iS^ - > © # J^itl ^ ^ 0 t UT^ 

M^^^(D^m±i^m$$^mm^(Om^J^ib. vOerr tfs- 

HCl-e, ZMPrec/IrS' — >CD#J^i^$^*^fil bcurr tLX^-IU^ 

ijiiii^^*5^^$n^i:ja^'rs, $^imm^^<D±^i^m 

25 ^7G^->^ > b ZMPife^^K ZMPrec /t:?'-^^. ^2 2©S5 18 
ViT5feJ6 1 JSlHl^^CD Z M P rec A ^ - > (Si$;^>^H9i3 



wo 03/057423 PCT/JP02/13592 

10 1 

acycl "e^S0 2 6 (D m - » t ^ ^ m hKDm'V ^ ft ^ o 
^ (^li!IeI^^<©S^^) ±#:^^^ i:^3i*S^n^n^ 1. y9l h 

L7tBtj^T5}^iS& ^nfc::*:5f5<D^S^^ (Si^6<J}C S 3 1 0 3 0 , 

SC3 1 \z^^T^^^ntc^'^^^^mji^w^mni^^xsnmm.^^jim 

mtl^. ZMPrec/lt^' — >*S518 T ^flt^nd^ — y 

im-^ifi acycl Ta&^E2 6©#?^/1iS?->) t L 
10 ^) 1 JSlIlI#^i^«-h#^#^ i:^5^-^^^n^n0 lorg. 

lorg o 

cn-e, A 0 1. Av& 1 J: 5 tc^^-r 



L G l=e 1- d lorg 5 0 

15 Av0 1 =v0 1-V0 lorg —^5 1 

A0i:fea;tJfAv01«, ZMPrec miEi^^ ii^^<D^1^^^^m 1 

©^Rti?^3a-g®2l$ltffe-rSo A 0 1 Av9 3&« 0 (c:3^n 

20 Z M Free ^lE^^fc^I^^^^^X, ^ HJ^^ fsia O 7 ;i/ =f U X A 

iCJc-^T. ZMPrec yi - > 0 $ ?^ MIB acyc2 i: LTll2 JSEIhI 

b^3«>^oT> dl^^XShvdl-mO LU^^m^^-^'fi^'M^ bcurr^ 
B 1 jS^lEl^^^J^iiS^ bl <&^8e), :^86:^ bcurr ^ 



wo 03/057423 PCT/JP02/13592 

10 2 

^•ty FU (D^o t<s,mm^^^n-r::> ^ A0143<J: 

Z^Ayd\t. ^m^^-^mm^ bcurr. ^ 1 JllEl^^#?^ili $ bl, 

m^^(omm±^m^M iiM'B^^owMJii^mm^mmom err 

A 6 1= cll * bcurr + cl2* bl + 0 err + el * v 0 err ■••^5 2 
Ave 1 = c21 * bcurr + c22 * bl + e2 * v0 err —^53 

fifcV. cll^ cl2, c21, c22> el, e2 <%[hI^^, iMm^^O 
10 ^mmM. ±#:^^^7G^-^> h ZMPm^fitZMPrec /^^->0 

15 :k^^X. ^ 5 2, 5 3 (D^itT* S cll, cl2, c21, c22> el> e2 
#ffiZMPrec /"^ ^ — >(0 /"^ ^ ;< — ^ ^Kmi^izMT ^ - ^ ) 

20 bcurr, ^ iS^Ifil^^-^^^ift $ bl /5>^^^^n§. f)^*?"^, 5 2 , 
^53 CD:&ia<& 0 <Ji b)fci^3i;Sr@^?£if < i:{C^oX, bcurr. bl Ifi 

rec) C!)i&?^/t^->'0#?^iSi$;«i«, ±IB5ftJse):fc^llI^^-&J^Ji5$ 
25 bcurr f^SSlje^nS. 

;i>:V5"es 7 2 0 ^^E(^^@^z mp a'^--> (S 7 0 0(Di^ 



wo 03/057423 PCT/JP02/13592 

10 3 

L/ t:^ ^/t ^ - >*t^iii^^o a !^ z M p — > UTj^ie $ n S o 

i^mmi^yt'e— }^ > h ZMPrnWrnZMPrec ^0 (ZMPrec (D^^ 
10 /1:$'-><Oii5$/1'^pt — i5??£ 0) tCbT^^^nS, Z.(D^3\ZVX S 

7 0 0 ®;v-:^T^$ie<3Jc:^^K$tife^K^lir^^*t?«, ^®-h#:&M3i 

S 7 1 87?^Jse>e»n:/£:±#:^#«7C^-^>hZMPlft^«ni5^-> 

15 ±^mmi^<oM'M^0m\zMr^'rn^o\z75i-:^n^rctf)<D±i^^m 

LA^L, s 7 0 0 ®;p->^T^»^W{c#e>n;fe^a^ZMP/t:$7~> 

^^JE-r^ C^}^<, S718 -C^86 StDfe-h-asMg^mTC^-^^ > h Z 
MPjfe^fiiA^-^fClSDfeift^^^^jtiniiS^&^^^iir^i:, 
20 (03}?-/ h©«:;bi:lt1i:;^r®^;^7&tS^ZMPJc:'m^T^^ 

-':^>hti^mm^^^^^^^x 0\zf3i^:i^) ^m^-^'^^Tc^iz. _h# 

U<rj:^o ^ilT. :*:||JS««J-e«, _h^7K¥^efl3l & S 7 0 0 © 
-^^Xmm&Oizn^tl^^O^^^T i^-^l^KXmt^^Z) iZ. ZMPrec ^Cl 
25 «fcoT^a©ZMP A^ — >S:1^iEt-'5il«i: t U:feo 

mw.u^m^^(DmmizM^x. s 7 i s ^je)/c±^i?^m7c^- 



wo 03/057423 PCT/JP02/13592 

10 4 

5 -:^> h zMFmmm/^^'->^M^i^r^/'^^-'>^mmzuF z^^- 
ytLx. S718 xi^j^r^i^^mmkit'^— :^ > h zMprnwrn/"^^ 

^ - > iO^ U /I - > g Z M P /"? iS^ - > i: b ;fea S T * S , 

012lc:MoT> ±|B<Z) cr<h < S 0 2 8 V^T4^11I#^A°^ — ^ 
?&^jEL/fc^. 0 1 6 Of«JJ^i|g:^:&mO'eabS:©'&fc«, S 

0 3 0 \zm^. ^^mmmmmfi^^^-^ti^o 

15 S 0 3 0-rt*, EI 3 6 O S 9 0 0 ^ S 9 1 0 ^Tiii^l — ©Ma5&^*ff 

;^t>n. ^^f::, s 9 i 2 o-y-:^;i/-g=->-ca&sgI 3 7 © s i o 0 o — s 

1 0 2 6 (Dmmi!)'^n:^t>n^o ft-^ly. Z.<D^^. ia37©S1016 
{C:feViT«. ±#^^^70^:-;* > h Z M P Jll^ffi ( Z M P rec) 

0 ^C|g^$n-5<D-C«?5:< , g| 3 4 CD S 7 1 8 -e^jeb}fe±'* 
20 ^^S:7C^ — ;< > b Z M P t^^-fit (ZMPrec) A — > ig^ $ tl § . 

;^vi-e0 3 6 © s 9 1 4 t j^— oDMSA^l^ff ^n, z:nicj:D. 012 

© S 0 3 0 ©mSd^^T-T'So 

)^\,^X S 0 Z 2\zm^. X\fyt)t:^^ yiZJlT^ (D7j^>y h 1 COM 

jgm ic J; ^ X g |g z M p HI 0 tc^^f ^ > h 

;^c»-^© Z M P iz^i-f^mKtl^—;^ > h^Ct^^e-flii (i^^ 



wo 03/057423 PCT/JP02/13592 

10 5 

10 'Aiz, ^(DMmmm^ 2mm^v. cn^m^mi(f^M±izf3i^(D^m 

i*:ViTS 0 3 4 (Cii^?.. ^^ffefifeffl^M t ^ A t ^ifm^l^. SOI 
JO 0 0 tdiSViT, ±^UfcJ;5tCg^^^*t^^ig$n-S. ;i 

Sfc. g^S^-feg^^ (flat), B^ZMPfiat (S^^iSSS;^^! 



wo 03/057423 PCT/JP02/13592 

10 6 

San 1 0 6 mRti^t^:^^ 2 2 r, 2 2 l iz^m-^n. mm^^^ 
5 i&f^^^^gp 1 0 4 tc2ie»nso 

10 -rsifflj#^2, 2 CD 1 2^@®iit5 (ICR (L) ^a) (DHgs^^em^ 

0 8U. oj}?-/ h^^Br#^5^;n 0 2 T^m^ni^M^^^afi'^ (fa) 
u^y 1 0 2 un^^'^^'^^^'^^i^MmomiiLm 

15 ^ (M) ^p:m UT^&n > b □ — ^ 1 0 8 l;:m§o ^^:2> h u — ^ 

1 0 8«. Dsi^y h^m^^ey^ji 1 0 2Tirai$nfeiiiiPiS'feJi^ 

1 0 4izm^n^o ^75:, n^y h 1 \z^\:^rc^mm^mm 9 

errx. 0 erry (# b < J* @ ^-fc^^^^ fC^TTS ll^^ A ©M^^e. O 

(xHmD) 0 errx tfu/5^;d-[^Q (y 

fftlHiO) <5D^^^0M5&? 0 erry T * -5 ) dt^^-fe >-9- 3 6 ^:ftlyX^ 



wo 03/057423 PCT/JP02/13592 

10 7 

S:^7^-^>h/&t^msnTlt'&:3>'/^'l'T>Xijjf^^^g|Jl 0 4\z 

^i^^t> t±mmm^mmmii^miE^m^^^mmm (mil) 
10 rcirciy'r^x(D^m^umiz-'mi-^'^^c^itmm±^'^mi^^ 

fi^, ^<Dmm<D^mu^^^^mm i o o jc^sit^n^i^y h i (D^n 

fK^<fcr)?ftf^«. 2^m® Ajit5felcmi^b^#PS¥ 10-277969^ 

20 S 0 2 8 lC:feViT. ^IK^^fi, MiB®^ri:<. ^HI^^ i^«^«fc 
^K^i^/St. J£ai!IiI?)!3^%iS:^!fe^i■q [0] <£^IhI^^©^^PJ^^^30^ 6 



wo 03/057423 PCT/JP02/13592 

10 8 

^^0^<Dm^mm0^^^^. ^nmmmm^mm^o. co] ^^m^m 

/"^^ iz^-oxm^^^^h. tcD^^miiMi'XM'^mmm^/'^^ 
^-i$^iz^^x^m^mDMv±^vrcii^. :^^b:fc^#0D±#7K^ 

iin«, #1SI 2000-35201 m(Dh<DtmUX$)^o 

mm^z^^Ax^-rwi^it. ^nmm^^ t (Dm^\z^\f ^ ±i^7i!,^ 
^mmmfj^—mT^j^'o iz^mt^^^±fsn^. iggviTjt^^^si^ «9 5g 

(Om^iZii^^Xit. -^^jiZW^AX^tm^fi^^-ftlXlf^^Ti)^. ^<D 

miz^if^x^^Ax^-mMizi^^^—mt^o jicdj:5{c> ^^m^x 
mwL0^^<D^^~^-^ii:^^^±m^^x%. m^m^xiummmm:^ 



wo 03/057423 PCT/JP02/13592 

10 9 

sfe^etc. ^mmf^m\z^\f^x\t. mti^'Ey'jv^m^^x^m^^ 
/^"^ :^ — ^iz'^'Dx^m^^mv. ^(o^^mmhxm^mm-^^/^^ 
;<-^iz^-DX:^m^mK>miy^j^vrzii^. ±^vrc^m(D±w^^m 

^mmi^m\z^^m^^mu^y h (D^^^^mmu±B<Din < mf^ 
Lfco^. mij^'Ev'jv^m^^x^m^^/^^ y^-^ izm':>xm^^± 
miy. ^(D^^m^i^xM'^mm^^^^^ :< — i$^iz^^xmn^mr)M 
15 v±f^i.r:it^. ±f^Lr^mm(Djii^7Kw-^m-^^M'Mmmm^\zi^M-r 

mmt. m^\z}t. m ^ i(Dmu(D^^\zmmm^izf3i^o mwc^^^o 
K-t^Tctbiziit. m^±4$^7^^mmi!)^o (D^\zmm±i^7K^^mh^m 

25 



wo 03/057423 PCT/JP02/13592 

110 

f mm^^ynw'&m, mi^±^7K^mm) =c 

— iC; 6 0 



mmf m^±^7i^^^m, mi^±i^7K^mm) (Dmni^mm^^o) 



10 mm^^^m^x'^^mmco^i 0 1,%. mm f (Dt&^^^^^o ^i 
20 0 fc, u:^^ h^i^Mit^iSLmmm^m^^xh0i^^. 

^izn^x^^^ h h b^b/Sn i:£;&:^r [n]OM#^T«U;^:^ 



wo 03/057423 PCT/JP02/13592 

111 

^ (ka*iCi*Fz)*(ka*M*Fz) 

5 9 

10 &^\f^it^:s.lzjj^ii>^>Jl!i'^7!)^^:s>o 

15 ±^m>L-wim.izm\r>mm^-r ^m&cDmmMmmwim^mM'r ^ ^ ^ 
—^^mmmizmMVT^mtD-/3i^^o mxit. mi^<Dnmi(}^±^<Dnm 

m^bmw.mmmmMi'^. \^i^mi:^f}^itmmw>izf3i^<Di^. mKtimm.^ 
^m.^<Dri,t)Oiz±i^mm.uammm,M^m^^x%A\^^o mmiz. mRti 

D#5/ h(D^i^m'L^7i(.w-^mizjS:^^mw}^'r^mi<L(D7Kw-isommwM\z 
m-r^j'^^;f^'-i^^m^mizmMvx^mt:>rj:\^^. m^it. 



wo 03/057423 PCT/JP02/13592 

112 

Si), mu±.wmwh-\^ t\=^tk,Em^mm\zfs:ri ^ ms:fj7K¥^ 

15 S:ti7K^^5i^i: @;^Z M P ^t:> 0 ©^s::^^-;* > h ®^^<D#J^7&m 

(^•ftc^ft-r-s) ® ^ Sift ^ -2> Sift HT«b^vi, 



wo 03/057423 PCT/JP02/13592 

113 

mmmmMmizm^^rcmti^'Ey')v&si^iz^sKT<D^y')v^m^^xh 

20 ;u 

2 ) ^mmmAiz^^nm 2000-35201 i-^iz^-^ ntc a 

3) ±i^iz(D^mm^^^^ 1 n^'Ey^jv 

25 



wo 03/057423 PCT/JP02/13592 

114 

mm t<Dm^^m'r36^'tv' }\^ ±m'^ti h±i^mmmmt(Dmm^ 

1©S 4 0 8, S412) 2 CDM«=£tlta L/, _t#: 2 4 

^fji&f 2 4m FH $ Itl 

0 t VXmUm 21(DS408, S412 cDSaS^ff J:: a 
-rtifdlj^Vi, c © J; -5 ic: T -5 t > ^^^^©^^MSfc^fe 

25 Mia® 1 9 OS 2 0 6 (;i:feViT«D»! (NfM Ts) ^i^mUitM Zs 

^#fe{COViTltS-r^ *{±}MA:d^^}c:#iS¥ 1 0 - 8 6 0 8 



wo 03/057423 PCT/JP02/13592 

115 

10 $ e.ic«s-rs -^mmmmx^t. gii9a)S206 tci^fev^x, « 
•77='^i7xw jc^^b. ^nei^^», B^^mm^ti^^ 



wo 03/057423 PCT/JP02/13592 

116 

(El 1 2 © S 0 2 4 T^86S feCD) $:^8e>T:fe#> $€> M © ^ 

20 m:^iz^^-mimm^-^^^^f3:<U^o ^c^i^^v Ji'*7jc^fi:B 



wo 03/057423 PCT/JP02/13592 

117 

l&T ^ S ^ T * S , 
SfeTtt, ^•&{Cj;oTtt, e^ZMP A-^^-^CD^IES (MI3|g| 3 8 

M.mfs.mm^mi^^ t.^mzmmm^-ofzt>nx^^f)^ 
6 a ^ z M p /?>«^n^c 0 . -^m^M m cd mi«#3a a z m p dt^g 



wo 03/057423 PCT/JP02/13592 

118 

x^^^m-^izit. mmiiLmmmm:^^—m.-^'&^i^t>r)\z. ^p^<^% 
m^^(Dmmt1^^^^<o^mx~^Wli'r^^^izmKt^mm0s^^/^^^ 

^-5 V^t^. S34CDS718 iZ^},:^X-^m^^<D±i^mmM7!fi^'^0 

(ZMPrec) (D ^ - > ^^MT ^ M ^^X h o tf3it>t,. 

S 7 1 8©^^^:5Vit^^igg-r§^©^^<?!)_t#^^«7C*-^>hZ 
MP^fe^M (ZMPrec) S 5 gij ^ :fe 



wo 03/057423 PCT/JP02/13592 

119 

-t^^OiZWtMVThMi^^o 

Fxmax = kmax • (J. • Fz + kc • (XG- ZMPx)/(ZG- ZMPz) • Fz 
Fxmin = kmin • p. • Fz + kc • (XG- ZMPx)/(ZG- ZMPz) • Fz 
(kmax^O, kmin^O) 

•••^6 2 

Fxmax tt. ^ 1 2 T Ka=l i b (D Fxmax ODfil J; D i;^ € 
<r.S.^tiiUJ;:oizm^h. Fxmin ^ 1 2 T Ka=l tVTz^^O 
Fxmin <OM«kO/jN$<75:^?5:Vid;5 iZW^^T ^ a 

C^LX. ZMPx ttB^Z MP (D7K¥&«> ZMPz f^S^mZMPCD^it 

Mti tmi^tj t(D^i]^jEU&^iz^±T^M;^<D^m^iT^ (XG Ji7jc 
ZG (XG, ZG)tt, ^Jf'UK 

MIB^JiMtC-^Vifeia 1 0 izm'rWitl^^.y')l^<D±^mi^2 4m(D^m 
(Xb. Xz) "TfeJ^Vio 

§ (S&l2i^ 1 2 ^#fig)„ 
kc = 1 , A^O Fxmax t Fxmin SrSJ^O izm^Vr;im'BriZ\t. EU 



wo 03/057423 PCT/JP02/13592 

12 0 

ZMP(ZMPx, ZM-Pz)iZi^m-t?>U^mKt} (Fx. Fz) (D ^ ^ h 7f}^ . 
10 T^-S, 

SSJC. kc = 1j6^0. }^m3LX =^ kmin = 0 tm^Vrcm^iZU. IM 

M.=^^)va>mm\zis.^ im\Zs (XG. zQ)m'^wm>b<Dm^), 

Sfc, 5S:6 2 JC^SViT, (ZG-ZMPz)(7)f^t) fcSS^f^tOO^^lC L 
15 Tfe^l^i, ^ff ^^fT4»"T?«. (ZG-ZMPz)(*, <^Kf 

kc = l*it3. kmax = krain = 0, d^I?^ 6 2 fCcfe V^T, (ZG-ZMPz) 
Of^^D*3 L, (XG. ZG) ^ ^#:S.tl^^ g i L ^ , 

M^-r^i. MIHAMp. AFp. AMr ^feckCKAFr ±|2©^r«i: 



wo 03/057423 PCT/JP02/13592 

12 1 

6.35^ CJi6M2p6*)?5:^^Jc*5tt§ AMP , AFp> AMr, AF 
^^ViTfe^Vio AMP, AFp, AMr» A F r :fe J; r)^ A M p /AMr 

5 it. vtm c^mii^fDmtm) iz^^x^t)^<Dx. ^mm<D^m^t 

rorlBEI 22(5DS504 35>?>S516 OMS^J: tKEI 3 7 S 1 0 
02;^)^e)S101 4 ^TO^S{c:*3ViT, m;K;^7jc:sF^^:^ Fx iZ^^M 

:Hr'«£e<JJC«s S 5 0 6 ^^ZS^tcitS 1 0 04(c:*3ViT, ±^ 

15 (iin^/srec iii?^^) ^^n^x(D ±i^'^mMtamm & <Dm^m:^^ 

:^ic:> Fxtmp ^trlBi^: 1 7 (Df^t) D (diJcS: 7 0 ^. 

20 Fxtmp = AFp* a tmp- j8 rec* A Fp* A M r /A M P 

+ msup*d2Xsup/dt2 + inswg*d2Xawg/dt2 —^70 

25 rec*AMr) Sr^T-fe Mffc 86 JCligJS;^ Ji#:MJi^r— H CDJOatS ( - /3 
rec*AMr / AMP ) fC cfc o T ^ D -5 ;^ tK^^^^- ^ Ic^-T ^ » 



wo 03/057423 PCT/JP02/13592 

12 2 

^ 7 0 j;o T^^$n^ Fxtmp a ^ y h (Dm^mm B^^^ 

10 laSTCDSlOie (C^feV^Tfii*^* O Z M Free (D ^ — 

2 6 \Zm-t-^m/'^^->(r>m^^ 0 £i^^tC^^L'Tfe^t3 75:Vi, -^Of^ 

t> D ^n&.^(Dm 34cos7i8fc:fev>T, S7 18 T^8e> e.ns 

15 _b#:^^m7n^ — > h Z M P J^I^MAiS^'-XC, S 1 0 1 6 1/^ T 

viTffi;^>^o iz-'^'T;^^/^^'->^mmiyrcm^tm-^rci^m\^m-' 

20 3fefe*b. ISI 3 4 7 0 0 (D^^;P-:/©^aS«rP9$&L'T}0^ e>^Tf 
^^•V(DmU. EI37©S1016 tC :fe T^jfet* § -b-^^^^^jn^:- 
^> h ZMPife^flt/^^ — > (0 2 6 (C^T ZMPrec <D#J^/ti5'-> 
(01^^) ^^Mb^cvid it^'-^^Hf 5 i^^^^lic^ 

^ errq iR:^ U ;^ < :^ 0 . S: ^ ft mt" il <h # < 75: S *3 ^ 

25 

^IsI^^©±^^^^7C^-^ > h Z MPm^M (ZMPrec) /I 



wo 03/057423 PCT/JP02/13592 

12 3 

->o#j^Ss bcurr <£^^T s ^ u X . (d:^^^ m^^x h 

t&l3 Z MPrec^iE^^ (^340S7 18 (D^m^^M) <D^m^ 
MX (D ±i^^mi^ tMmm.^^tl'^ tie cnrr. v^curr tV. 

9 cerr "f" S » 

i:5t^^^<^lO^Jt#:^#^. «h (D^ ^ err. v^err <£MIhI^^^, 

bcurr ^A;^3, A 0 cerr, Av 6 cerr ^^^'^m tf ^mWL^<D^m:^ 

10 m^^iLXX. A^cerr, A v ^ cerr ^ 0 {C^Rm $ it 5 «fc ^ fC. i^f^^ll 

mmmm^m^^xy ^ - hvty ^lu^^jeu, unidX^v^T bcurr & 

^Hfife^fe j:tJ?£fc«5£#>^^© ZMPrec # A — > <h 1t 
15 (Dmr3L^^&\z. 0 {citx:^-r§ d: -5 tc, ^bt^y - Ha*^:/ ii7 7jj: 

^©^^0 Z M Prec A — > 1 1i: f , t :fe V^T^IhI 

20 ^mm\z^n^ zuPvBc ^^i^vxh^v^o 

'Aiz. n^y h i(Dmnmm(D^^i,zmvxw^mT^. rsi^. c^it, 

S106*3^rXS606 (C^ViTiy.T 

f3:< t %^mi¥(Dmm(D^i<nzm-r ^m^^^^^ m^mmmm^ 



wo 03/057423 PCT/JP02/13592 

12 4 

m f}^^^^i^r^±i^mm&mmm (:^mm\\z^^wm^i o-s e 

E4 3 S:^ViT^©5aS&iJ£H^t-'5 ST. S 1 3 0 0 IC*5 T . 

2^miiA*^'$fe(c4#^¥ 1 0 - 8 6 0 8 Q ^<ckm.\zm^hr:l±^m^^^& 

^^^iSfeSmil tPl^^^o S :^ A ^ 7^ - iS^ JC& 

CT^^ b ^ >^ - iS^-^ a Z M P A" ^ - iS' 3& f 

\Z. 2^mJIIA^^5te{c!g^b:fe#ISS2 000-352011 #©B 1 I^M 

20 'A\z. :$immmAffi^izm^vrc±^^-^^^m i o - a e 
o8o-^>£^$ao ^vmi^mizi,tm^jk^<Dm6 co^mm st^v^t. m¥ 

mm^. ±i^^mwim^m\z±i^mm.^mmm.^^nm-^n. jin^«bo 
T te IB « 2p ji # m g «i si i: -r § o 

25 JifeiC S 1 3 0 2 Jc:jt^> ^2f*±#«Jitffie«iiit-;^5'^<{Kfe@^JL 



wo 03/057423 PCT/JP02/13592 

12 5 

m.) ifi^^^n^. ^^^^mzu.. i^n^^(Dm^. 5t^^#©^i 

25 •VS.M\^^\ZlSi?>^^iZT^o 



wo 03/057423 PCT/JP02/13592 

12 6 

fs:^. mmn^mmit. m:^m\z},t. mm^m^^Mm^mz^'^<m 

■5 tC b T t> ^ o 



wo 03/057423 PCT/JP02/13592 

12 7 

fJ^t)"^, ^4 4\Z^-r t< . ^TS 1 4 0 0 {C:fel^T, ^mMA 

m^itm^m 43©si3oo (Dmm^wm^Mib^^ a t #^^T^ff 
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U3 REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 
□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 




FADED TEXT OR DRAWING 




RffiLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WfflTE PHOTOGRAPHS 

□ C^RAY SCALE DOCUMENTS 



LINES OR MARKS ON ORIGINAL DOCUMENT 



